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ABSTRACT 

The Council of Chief State School Officers (CCSSO) is 
helping develop a system of state-by-state and national indicators of 
the condition of science and mathematics education in an effort to 
assist local, state, and national policymakers in making informed 
decisions. The report, '*State Indicators of Science and Mathematics 
Education-1990,'* established baseline data for this system of 
indicators. This report includes the trends analysis of 
state^by-state science-mathematics indicators based on data collected 
from the National Assessment of Educational Progress (NAEP) , the 1991 
Schools and Staffing Survey, and CCSSO data collected from state 
departments of education. Current data is reported on five key 
educational indicators: student outcomes, curriculum, course 
enrollments, teacher supply and quality, and school conditions. 
Student outcome indicators include mathematics proficiency on NAEP 
and Advanced Placement results. Curriculum content indicators include 
an opportunity to learn index and teacher emphasis on areas of 
mathematics. Instructional time and participation indicators include 
elementary class time on science and mathematics, science and 
mathematics course enrollments, trends in course enrollments from 
1990 to 1992, and equity in science and mathematics opportunities for 
students. Teacher quality, supply, and shortage indicators include 
teacher supply in mathematics and science, equity in the teaching 
force, and teacher preparation in science and mathematics. School 
condition indicators include class size, teachers* perceptions of the 
availability of materials and resources, and use of calculators. 
Appendices, making up half of the report, contain 39 tables with 
course enrollments in public schools and characteristics of teachers 
in public school by state, a technical appendix, and a directory of 
state course titles by reporting categories. Contains 75 referencts- 
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OVERVIEW OF STATE INDICATORS OF SCIENCE AND 
MATHEMATICS EDUCATION— 1993 



'*The United States has established ambitious 
goals for student performance in mathematics and . 
science education and the opportunity students have 
to learn these subjects. To know whether we reach 
these goals, the nation and the states must have good 
reports on the current status of mathematics and sci- 
ence education and a well developed system to trace 
progress over a decade. This report provides essen- 
tial base line information for the work of the 1 990s. " 

— Gordon Amhach, Executive Director, Council 
of Chief State School Officers. 

"/-or the remainder of the decade and into the 
next century, our nation faces both challenge and 
opportunity^ in science and mathematics education. 
A national consensus has emerged that the United 
States must renew and improve its science and ?nath- 
ematics education enterprise. Our ultimate goal is to 
create and sustain a national atmosphere that values 
and encourages scientific thinking and scientific 
endeavors by all of our citizens. Wheji we succeed, 
evefj student will be able to study mathematics and 
science and become knowledgeable in these vital 
areas. " 

— Luther Williaffis, Assistant Director for 
Education and Human Resources, National Science 
Foundation. 

Improving student learning in mathematics and sci- 
ence has been declared a high priority for our ele- 
mentary and secondary schools. The national educa- 
tional goals of the President and Governors, set in 
1989, st£.te that science and mathematics achieve- 
ment of American high school graduates will be first 
in the world by the year 2000. The National 
Educatioti Goals Panel has established standards for 
measuring progress towards the goals, and the Panel 
strongly emphasizes that state and national efforts to 
improve science and mathematics education require a 
system of reliable indicators for tracking progress 
(NEGP, 1991; 1992). 

The Council of Chief State School Officers is pro- 
viding leadership in developing a system of state-by- 
state and national indicators of the condition of sci- 
ence and mathematics education. Since 1985, the 
Council has been a strong advocate for improving 
the quality and comparability of assessments and 
data systems which can produce indicators of the 
health of our elementary and secondary schools. 
Through the support of the National Science 
Foundation, the Council and the states have estab- 
lished a network for developing and reporting science 
and mathematics indicators. The first product of this 
cooperative effort was State Indicators of Science and 

O 
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Mathematics Education — 1990 (Blank and Dalkilic, 
1991 ), a report that established baseline data for a 
system of state and national indicators. The new 
report presented here includes the first trends analysis 
ever of state-by-state science-mathematics indicators 
and presents current data on indicators of student 
outcomes, curriculum, course enrollments, teacher 
supply and quality, and school conditions. 

The Council's goal for the science and mathemat- 
ics indicators is to assist national, state, and local 
managers and policymakers in making informed 
decisions, Efforts to reform and restructure science 
and mathematics education need to be based on a 
sound assessment of current conditions, the rate of 
improvement, and problems in the system. This 
report focuses on science and mathematics indicators 
at state and national levels. The Council also encour- 
ages and assists states in reporting the science-mathe- 
matics indicators at district and school levels, 

SUMMARY OF INDICATORS FOR 1993 

Trends in Course Enrollments 

• Mathematics, From 1990 to 1992, enrollments in 
higher level mathematics courses (above algebra 1 ) 
increased in three-fourths of the states. For example, 
the percent of students taking algebra 2 enrollments 
increased an average of 6 percent during the period. 
Nationally, 55 percent of students take algebra 2 by 
graduation, which indicates the proportion of gradu- 
ates completing three high school mathematics cours- 
es. 

• Science, Enrollments in higher level science courses 
(above first-year biology) increased in 80 percent of 
states from 1990 to 1992, For example, chemis'^y 
enrollments increased an average of four percent, 
wMth increases in all but one state. Nationally, 49 per- 
cent of students take chemistrv' by graduation, which 
indicates the proportion of graduates completing 
three high school science courses. 

• State policies. States with higher graduation 
requirements in mathematics and science (2.5 to 3 
credits) had greater overall enrollments in science and 
mathematics and greater enrollments in chemistry, 
physics, and algebra 2 in 1992 than states with lower 
requirements (2 credits or less). The rate of enroll- 
ment increase from 1990 to 1992 was slightly greater 
for states with higher graduation requirements. 



Gender and Race/Ethnic Trends in Course 
Enrollments 

• Gender, Differences in advanced science and math- 
ematics course taking by gender declined slightly 
from 1990 to 1 992, continuing a 10-year pattern, In 
1992, males and females had equivalent course 
cnrotlmenr rates up to the advanced levels of mathe- 
matics and science, in 20 reporting states, Females 
comprise 46 percent of students taking calculus, 52 
percent taking chemistr\', and 44 percent taking 
physics. Nationally as of 19S2, females comprised 42 
percent (^f students taking calculus, 48 percent taking 
chemistry, and 33 percent taking physics, 

• MifwHty trefuh in science. Owv schools made some 
progress in increasing the participation of minority 
students in science and mathematics during the 
19S(rs. From 1982 to 1990, chemistry enrollments 
increased 24 percent among Hispanic students and 
19 percent among African-Americans, based on 
national sample data. In 1990, 40 percent of students 
in these groups were taking chemistry by graduation. 
By comparison, chemistry enrollments increased 1 S 
percent among whites (to 52 percent), and 13 percent 
among Asian- Americans (to 64 percent), 

• Minoriiy fivncls in mathematics. Algebra 2 enroll- 
ments increased 18 percent among Hispanic students 
and 15 percent among African-Americans from 1982 
to 1990. In 1990, 39 percent of these minority stu- 
dents were taking algebra 2 by graduation. Algebra 2 
enrollments went up 13 percent among whites (to 52 
percent), and 3 percent among Asian-Americans (to 
59 percent). 

Student Achievement Trends 

• Mathematics NAEP by state. The 1992 National 
Assessment of Hducational Progress (NAFP) in math- 
ematics showed that 18 states had significant 
improvement in student proficiency at grade 8 since 
1990. Average mathematics proficiency declined in 
no states. Nationally, 61 percent of grade 8 students 
scored at or above the Basic achievement level, 23 
percent were at or above the Proficient level, and 3 
percent were at or above the Advanced level. 

• Minority students. Only two states had significant 
improvement in African-y\merican students' mathe- 
matics proficiency on NA[:P, and four states had 
improved proficiency among Hispanic students. 

• Advanced Placement examinatiom. Four percent 
of grade 12 students took the Advanced Placement 
(AP) calculus examination in 1992, and 4.4 percent 
took an AP examination in biology, chemistn*, or 
physics. The percent of 12th grade students taking an 
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APexam in science or mathematics varied by state 
fi'om less than 1 percent to over 6 percent. Over 60 
percent of students taking AP exams in calculus or 
biology received a qualified score. 

Elementary Class Time 

• The average grade 4-6 class spends 4,8 hours per 
week on mathematics and 3.1 hours on science, 
according to elementary teachers in the 1991 Schools 
and Staffing Survey. From 1988 to 1991, the average 
class time on grade 4-6 science increased by 10 min- 
utes per week, while average math time did not 
change. 

• State variation, (-lass time on grade 4-6 mathemat- 
ics varied by state from an average of 3.8 hours per 
week (45 minutes per day) to over 5.5 hours per 
week. Science class time varied by stare from an aver- 
age of 2.3 hours per week (28 minutes per day) to 
4.3 hours per week. 

Trends in Supply and Preparation of Teachers 

• Number of teachers. The nation's public high 
schools had 1 17,000 teachers of mathematics in fall 
1 991 and 94,000 teachers of science in biology, 
chemistry, physics, or earth science, based on state 
education data. The number of mathematics teachers 
increased 7 percent from 1990 to 1992 as compared 
to a 3 percent increase in mathematics course enroll- 
ments. The number of science teachers remained con- 
stant, while enrollments increased 3 percent. 

• Major in field. The percent of mathematics teach- 
ers in the nation with a major in mathematics or 
mathematics education did not change from 1988 to 
1 99 1 (remaining at 63 percent), according to data 
from the NCES Schools and Staffing Survey. The per- 
cent of science teachers with a science or science edu- 
cation major increased by 6 percent (to 70 percent). 
The percent of teachers with a mathematics major 
varies by state from 25 percent to 87 percent, and the 
percent of teachers with a science major varies from 
41 percent to 85 percent. 

• Students per teacher. A comparison of the science 
and mathematics teaching force in the nation (esti- 
mated PTEs) with the high school student population 
indicates: 149 students per mathematics teacher, 217 
students per biology teacher, 447 students per chem- 
istry teacher, and 971 students per physics teacher. 
The students/teacher ratios vary widely by state. 

• Netv science and math teachers. Nationally, 5 per- 
cent of high school mathematics teachers were new, 
first-year teachers and 7 percent were new hires in 
1991-92. In science, 4 percent of teachers were in 
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their first-year of teaching and 7 percent were new 
hires. Only five states had more than 6 percent new, 
first-year teachers. In nine states, over lialf of new 
hires were experienced teachers. 

• Grades 7 and 8 teachefs, h\ fall 1 99 1, there were 
63,100 teachers of mathematics and 55,600 teachers 
of science in grades 7-S, according, to state data. 

Other Science and Mathemati^js Indicators 

High School Mathematics EmolUueuis, In October 
1991, 87 percent of puhlic high school students were 
taking a mathematics course, which represented a 3 
percent increase from fall 1989. Slightly more than 
one-third of students were taking higher level courses 
(above algebra I), one in five were taking first-year 
algebra or integrated mathematics, and one fourth of 
high school students were taking prealgehra or gener- 
al mathematics courses. 

By high school graduation, the Council estimates 
that 91 percent of students take algebra 1,61 percent 
take geometry, 55 percent take algebra 2, 29 percent 
take trigonometry or precalculus, and 1 1 percent 
take calculus. Slightly more than half of graduates 
take three years of high school mathematics by tlie 
time they graduate, (iourse enrollments vary by state 
at all levels; for example, enrollments in algebra 2 by 
graduation vary by state from 31 to 73 percent. 

High School Science, hi (October 1 99 1, a total of 
75 percent of puhlic high school students were taking 
a science course, which represented a 3 percent 
increase from fall 1989. One-fourth of students were 
taking higher level science courses (above first-year 
biology), one-fourth were raking first-year biology, 
and slightly less than one-fourth were taking an 
introductorv course in earth, physical, or general sci- 



increased by 3 percent and the percent of noncertified 
science teachers did not change. One-third of states 
reported more than 5 percent nonceitified teachers in 
math or science, and one-fifth of states have over 10 
percent noncertified teachers in math or science. 

Among teachers in grades 7 and 8, 10 percent of- ■ ' 
mathematics teachers and 11 percent of science 
teachers were not state certified in these fields. State 
data also show that 24 percent of grade 7-8 mathe- 
matics teachers and 1 9 percent of science teachers 
were certified in general elementary, middle grades, 
or secondar)' teaching. 

Equity in the Teaching force — Gender, State data 
reported to CXiSSO show that the majority of high 
school science and mathematics teachers are male, 
but the gender distribution varies by field. In mathe- 
matics, 45 percent of teachers are female, while 22 
percent of physics teachers and 37 percent of biology 
teachers are female. The percent of female teachers in 
mathematics varies by state from 21 to 69 percent, 
and the percent of females in physics teaching varies 
from 10 to 49 percent. 

Equity in the Teaching Force— Race/Ethnicity, In 
our elementary and secondary schools, 3 1 percent of 
the student population is from a race/ethnic minority 
group. This statistic can be compared to state data 
which show 1 \ percent of high school mathematics 
teachers and 8 percent of science teachers from a 
minority group. In virtually all states there is a large 
disparity between the supply of minority mathemat- 
ics and science teachers and the population of minor- 
ity students. 11ie percent of new minority teachers is 
slighdy greater than the current minority representa- 
tion in the science-mathematics teaching force, and 
the percent of female teachers is substantially greater. 



ence or integrated science. 

By high school graduation, the Council estimates 
that 95 percent of students take first-year biology. 49 
percent take chemistry, and 21 percent take physics. 
One-half of U.S. students take three years of high 
school science by graduation, (bourse enrollments in 
science vary by state at all levels; for example, enroll- 
ments in chemistry by graduation vary by state from 
33 to 67 percent. 

Teacher Certification, Among high school teach- 
ers in 32 stares, 12 percent of mathematics teachers 
were not state certified in mathematics, and 9 percent 
of biology teachers, 8 percent of chemistry teachers, 
13 percent of physics teachers, and 19 percent of 
earth science teachers were not state certified in these 
fields. These percentages include teachers with an 
emergency or temporary certification or certificanon 
in another field. Compared to 1990 state data, the 
percentage of noncertified mathematics teachers 



New Teachers in iMrge Cities, The Council con- 
ducted a sniall study of science and mathematics 
indicators for large city schools in five states. The 
data for new science and math teachers confirmed 
that schools in large cities have difficulty in attracting 
and hiring science and mathematics teachers. The 
percent of new, first-year teachers in large city 
schools is the same as state averages — 5 percent — but 
city schools have fewer experienced teachers among 
all newly hired teachers. The initial results indicate 
that a larger ponion of the teachers hired in large city 
schools are first-year teachers. 

Teacher Age, The distributicMi of teacher ages is a 
useful indicator of state teacher supply and potential 
shortage. A total of 19 percent of mathematics teach- 
ers and 22 percent of science teachers are over age 
50. By comparison, 21 percent of all high school 
teachers are over age 50. The proportion of mathe- 
matics and science teachers over age 50 varies by 




stare from 10 percent to over 30 percent. 



Cl(7ss Size ifi Mathematics and Science, The aver- 
age class in high school mathematics varies by state 
from 16 to 26 students, and the average science class 
varies by state from 16 to 27 students, In advanced 
mathematics, five slates have over 20 percent of 
classes with more than 30 students, and 12 states 
have less than 1 percent with more than 30 students. 
From 1988 to 1991, the average mathematics class 
remained ar 21 students, while the average science 
class increased from 22 to 23 students. 

Instructional Materials and Resources, In the 
1990 NAEP mathematics assessment, teachers 
reported their views on availability of materials and 
resources they need to teach grade 8 mathematics. 
The percent of mathematics teachers reporting they 
had "some or none" of needed materials and 
resources varied by state from over 45 percent of 
teachers to less than 20 percent. A high percentage of 
teachers in a state reporting a problem with materials 
and resources was associated with lower average 
state mathematics proficiency on NAEP. 

Use of Calculators. Nineteen percent of grade 8 
students reported having unrestricted use of hand cal- 
culators in their mathematics classes, on the 1990 
NAKP in mathematics. The level of unrestricted use 
of calculators varied by state from 2 to 38 percent, 
and the percent of students with unrestricted calcula- 
tor use was positively associated with average state 
mathematics proficiency. 

Summary 

The science and mathematics indicators presented in 
this report provide state-by-state comparisons and 
national indicators as of the 1991-92 school yean 
State trends in key science-mathematics indicators are 
analyzed from 1990 to 1992, and national trends are 
analyzed from 1982 to 1992. The indicators are 
intended for use by policymakers, educators, and 
researchers. Many of the state-level indicators are 
reported here for the first time, and the Council 
encourages odiers to use indicators and state data for 
further analyses within states and among states. 
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DESIGN FOR STATE SCIENCE AND MATHEMATICS INDICATORS 



The Council of Chief State School Officers (CCSSO) 
has worked with the state departments of education 
since 1986 to develop a system of Science and 
Mathematics Indicators. The central management 
and reporting of the indicators at the Council has 
been supported by the National Science Foundation 
(NSF), The states have collected and analyzed data 
and disseminated the science-mathematics indicator 
results to policymakers and educators. The National 
Center for Education Statistics (NCES) of the U.S. 
Department of Education has assisted in the develop- 
ment of the system of science-mathematics indicators 
through national surveys analyzed and reported at 
the state level. 

Interests in Education Indicators 

In 1984, the Council changed a long-standing 
resistance to state-level comparisons to approve an 
overall policy backing a system of state-by-state edu- 
cation indicators. The Council recognized the need 
for reliable, valid indicators of the condition of edu- 
cation and took the lead in efforts to develop high- 
quality, comparable indicators, such as expansion of 
the NAEP to state-level reporting. The plan for state 
indicators approved by the Council has three compo- 
nents: (1) student outcomes, (2) education policies 
and practices, and (3) state context. The Council 
received a grant from NSF to develop and report 
state-level and national indicators of science and 
mathematics education as a part of the Council's 
overall indicators plan. 

Following the National Science Board's 1983 
report oi'.tlining the need for better regularly-reported 
information about the quality of U.S. science and 
mathematics education, the NSF has led efforts to 
develop and report educational indicators at the ele- 
mentary and secondary levels. In addition to the 
Council's work, a number of studies have oeen sup- 
ported by NSF that have identified key science and 
mathematics education indicators and collected and 
reported new data on these indicators (Shavelson, 
McDonnell, Oakes, & Carey, 1987; Murnane & 
Raizen, 1988; Weiss, 1987; Oakes, 1990 a, b). NSF 
initiated a chapter on precollege science and mathe- 
matics education in the biennial Science Indicators 
(1985-1991) and in 1993 will be releasing a new 
comprehensive report on education indicators. 
The science and mathematics indicators developed by 
CCSSO meet three kinds of interests in indicators: 

• State and national indicators to track progress 
toward the National Education Goals; 

• Periodic, state-comparable data to assess the effects 
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of state education policy reforms; 

• Measures of the quality of science and mathematics 
education that are useful to educators and policy- 
makers to plan programs and recommend new initia- 
tives. 

National Goals. 

The first report of the NEGP (1991 ) outlined indi- 
cators for measuring progress towards the six nation- 
al goals. The Panel recomm.ended measuring progress 
in student achievement, particularly higher order 
thinking and problem solving, rates of student partic- 
ipation in advanced mathematics and science courses, 
methods of instruction, and teacher preparation in 
their teaching field. 

''Reaching a new standard of excellence requires 
clear educational objectivesy strong leadership and 
finn commitment at all levels. Goals must be set and 
press toiuard those goals assessed... The Federal gov- 
ernment should finance and maintain a national 
mechanism for measuring student achievement and 
participation [in mathematics^ science and technolo- 
gy education] in a manner that alloivs national state 
and local evaluation and comparison of educational 
progress. " 

— Educating Americans for the list Century, 
National Science Board Commission on Precollege 
Education in Mathematics, Science and Technology , 
1983. 

State Policy Reforms 

In the 1980s, states initiated a broad set of policy 
reforms in responding to A Nation at Risk (National 
Commission on Excellence in Education, 1983) and 
other national commission reports,' which cited 
many problems in our schools, and particularly the 
poor performance of American students in science 
and mathematics as compared to students ir other 
industrialized countries. States increased course credit 
requirements for graduation (particularly in mathe- 
matics and science), raised standards for teacher 
preparation, mandated teacher tests for certification, 
set higher levels for teacher pay, developed state cur- 
riculum guidelines and frameworks, and established 
new statewide student assessments [National 
Governors' Association (NGA), 1986; Blank & 
Espenshade, 1988; Goertz, 1988; Blank & Dalkilic, 
1992]. The Council's system of science and mathe- 
matics indicators provide state-by-state data to track 



'For example, National Science lioAfd Commission on Precollege 
{•ducation in Mathematics, Science, and Tcchnoltjgy, 1983; Task Force on 
Education for Economic Growth, 19S3: rwentteth C.entur>- Fund, 
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these policy changes over time and ro analyze the 
relationship of state policies to change in student 
learning, opportunities to learn for all students, and 
the supply and quality of science and mathematics 
teachers, 

"/4r a time of major educational reform, the data 
on science and mathematics indicators are essential in 
providing comparisons among the states. The infor- 
matiofi is also vital to good decision making, " 

— William Spooner, North Carolina Department 
of Education, and President, Council of State Science 
Supervisors, November 1 992, 

Education Quality 

A third interest in state science-mathematics indi- 
cators is to assist state policymakers, administrators, 
and specialists in planning and evaluating programs 
and developing new initiatives. For example, all state 
education agencies administer the federally funded 
Eisenhower Science-Mathematics Program for 
teacher professional development, and each state 
needs data on the characteristics of the teaching 
force. NSF has cooperative agreements with 21 states 
in support of Statewide Systemic Initiatives (SSI) for 
reforming science and mathematics education, and 
comparable state-level data are needed to describe 
conditions across the states and to track change 
among and within states. 

There are other ways in which the science and 



FIGURE 1 

PRIORITY STATE INDICATORS OF SCIENCE AND MATHEMATICS EDUCATION 
(Approved by CCSSO, November 1987) 
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mathematics indicators have had practical apphca- 
tions. State administrators have used course enroll- 
ment data to analyze differences in the level of 
course-taking in their state as compared to states in 
their region and states with similar demographic 
characteristics. Policymakers have been able to com- 
pare the proportion of science and mathematics 
reachers with a degree in their teaching field with rec- 
ommended and proposed standards for teacher 
preparation. Teacher educators have identified 
teacher shortages by science specialization and by 
gender and race in order to target teacher recruitment 
and professional development programs. 

Policy Issues and Indicators 

Considering these interests in indicators, the sys- 
tem of state and national science-mathematics indica- 
tors being reported by the Council are aimed at key 
policy questions, such as: 

1. Is student achievement in science and mathe- 
matics improving? Are more students learning chal- 
lenging subject matter in science and mathematics? 

2. How much instruaion do students receive in 
science and mathematics in elementary and sec- 
ondary school? Do students have equal opportunities 
for advanced high school study? 

3. Do we have a sufficient supply of well-qualified 
teachers in science and mathematics? 

4. How do opportunities and conditions for sci- 
ence and mathematics vary among the states? 

In 1991, the Council published the first report 
providing state-by-state indicators of science and 
mathematics education for the 1989-90 school year 
(Blank & Dalkilic, 1991). The present report on indi- 
cators for the 1991-92 school year is the second in a 
biennial series that will be reporting and analyzing 
trends in the condition of science and mathematics 
education. The indicators have been used in other 
national and state reports, such as the NEGP annual 
reports (1991, 1992), the NSF biennial indicators on 
science and mathematics education (National Science 
Board, 1 991 ), the annual report on education indica- 
tors of the Council (CCSSO, 1987-93), and in publi- 
cations of the National Science Teachers Association 
(1992) and the American Association of School 
Administrators (Blank, 1991a), Other reports and 
papers from the Council have analyzed the state indi- 
cators, including Has Science and Mathematics 
Education Improved Since A Nation at Risk f (Blank 
& Engler, 1992), State Policies on Science and 
Mathematics Education (Blank & Dalkilic, 1992), 
and "Developing a System of Education Indicators'" 
(Blank, 1993), 



Selection and Development of Science and 
Mathematics Indicators 

The science and mathematics indicators being 
reported were selected through a process of research 
and consensus development. The CounciPs efforts 
with developing a system of education indicators nre 
based on three basic premises: 

•Indicators should reflect the needs of users of 
education data, such as policymakers and educators. 

•Indicators should be selected with consideration 
and input from the providers of data, such as state 
data managers, districts, and schools. 

•Indicators should be derived from a research- 
based model of the education system, including edu- 
cation inputs, prcxresses, and outcomes; and selected 
indicators should be measured with valid, reliable 
data. 

Figure 1 displays the "priority state indicators of 
science and mathematics education" that were 
approved by the Council in 1987 and that continue 
to form the basis for CCSSO's indicator development 
and reporting. The first step in selecting the priorit)' 
indicators was developing a conceptual framework 
for the state science and mathematics indicators 
(Blank, 1986). The framework was based on an 
inpuls-processes-outcomes education model as rec- 
ommended by Shavelson et al. (1987) and Porter 
(199 1) and as used in the chapter on "Precollege 
Science and Mathematics Education'' in the NSF 
report on Science and Engineering Indicators 
(National Science Board, 1991). The framework for 
state science-mathematics indicators was also shaped 
by the Council's indicators model (1985) which rec- 
ommended three kinds of indicators at the state level: 

(1) educational outcomes, 

(2) state policies and practices, and 

(3) state context. 

The second step in selecting priority state indica- 
tors was compiling a list of desired, or ideal, indica- 
tors based on review of the research on indicators 
and recommendations on the needs for science and 
mathematics education indicators (NGA, 1986; 
National Science Board, 1983; Oakes, 1986; 
Shavelson et al., 1987; Murnanc & Raizen, 1988). 
The strategy of outlining desired, ideal indicators and 
then selecting those it be given highest priority' for 
development work was outlined by Murnane and 
Raizen in report of the National Research Council 
(1988). A survey of states and analysis of existing 
national surveys provided the basis for determining 
data availability on desired indicators and the poten- 
tial for new data collection for the indicators 
(CCSSO, 1988a). Based on the conceptual frame- 
work, six categories of ideal indicators were speci- 
fied: student outcomes, instructional time/participa- 
tion, curriculum content, teacher quality, school con- 
ditions, and equity, (Blank & Selden, 1987) 

Third, the Council convened a task force of state 

o 
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science and mathematit^s specialists (data users) and 
data managers (providers), education researchers, 
and federal education staff to weigh the desired indi- 
cators against the quality and feasibility of data. 
Based on the group's discussion and analysis, a con- 
sensus was produced for the priority' list of indica- 
tors. The task force reconmiended 12 priority sci- 
ence-mathematics indicators across six areas (sec 
Figure 1). The group decided that each area should 
have at least one priority indicator, but the total 
number of priority' indicators should be limited to 
reduce the length of reports and to focus resources on 
a small number of critical indicators that can realisti- 
cally be developed. - 

As the development and reporting of state indica- 
tors has proceeded, new research on indicators 
(Oakes, 1989; Porter, 1 99 1; National Study Panel on 
Education Indicators, 1991; Clune, White, Sun, & 
Patterson, 1991; Koretz, 1992; Stecher, 1992) and 
reports on science and mathematics education and 
indicators |American Association for the 
Advancement of Science (AAAS), 1989; National 
Council of Teachers of Mathematics (NCTM), 1989; 
National Science Board, 1991; NEGP, 1992] have 
been reviewed to ensure that the CounciPs indicators 
are consistent with current knowledge and forward 
looking in science and mathematics education. The 
Council's priority indicators and data sources for the 
indicators w^^e reviewed b\' an advisory panel in July 
1991 (Blank, 1991b), following publication of the 
1990 report; and small modifications and additions 
were made for the 1991-92 indicators, such as 
requesting state data on new teachers in science and 
mathematics and reporting on variation in indicators 
within states. 

Data Sources 

Three sources of data are used to report the sci- 
ence-mathematics indicators for 199.3. The NAKP 
mathematics assessment is the source for student 
achievement in mathematics by state (Mullis, et al., 
1993). The 1991 Schools and Staffing Survey is the 
source for state-representative data on teacher prepa- 
ration and school conditions for science and mathe- 
matics (NCES, 1993). Finally, the Council collected 
data from state departments of education on indica- 
tors of course enrollment, teacher assignments, and 
teacher certification, and new teachers. 

CCSSO requested that all states collect data on the 
science and mathematics indicators as of October I , 
1 99 1 . Then, states were asked to report state aggre- 
gate numbers on the indicators to (X^SSO using a 
common reporting form and common categories and 



Indicators of "st.itf context," including inputs to education sucli stu- 
dent characteristics, finant>al resourtcs, .ind parental KKkground were lu-t 
included in the priority sciencc-inath indicators tor development. I loueser, 
rhc««c indicators are part of the ( ouncil's general annual report on State 
Kdutation Indicators, and these data are used as a)nte\tiial information 
where appropriate. 



definitions (CCSSO, 1991 ). The data were reported 
on students and teachers in public schools only. Each 
state's data codes were cross-walked with the 
Council's data reporting categories. In 1991-92, a 
total of 47 state education departments reported data 
on one or more of the requested indicators. In suc- 
ceeding biennial cycles of data reporting, CCSSO will 
be working to have complete 50 state participation. 

The state and national indicators of science and 
mathematics education are organized and reported 
according to the framework developed by the 
Council in cooperation with the states, project advis- 



ers, and NSF. The indicators are reported in five cate- 
gories: Student Outcomes, Instructional Time and 
Participation, Curriculum Content, Teacher Quality, 
School Conditions. Also, indicators of educational 
equity are incorporated in the five categories. For 
each indicator, new data are reported for the 1991- 
92 school year, and indicator trends over time are 
analyzed. 
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SCIENCE AND MATHEMATICS INDICATORS: 1993 

Student Outcomes, Curriculum Content, Instructional Time and Participation, Teacher Quality, School Conditions 



INDICATORS OF STUDENT OUTCOMES 

Policy Issues: 

•Has student achievement in science and mathemat- 
ics improved over time and how does achievement 
compare state to state? 

•Arc students learning challenging content in science 
and mathematics? 

•Are schools improving the performance of all stu- 
dents? 

The 1990 NAEP mathematics assessment provid- 
ed the first comparable stnte-by-state indicator of stu- 
dent achievement. The NCES reported the results of 
the NAEP Trial State Assessment for eighth grade 
mathematics in June 1991. In January 1993, the 
national averages from the 1992 NAEP mathematics 
assessment were reported, and the state-by-state 
results were released in April 1993. Results from 
these two NAEP mathematics assessments provide 
indicators of student outcomes in mathematics. 
Another source of state-by-state student outcomes is 
the number of students taking advanced placement 
examinations in mathematics and science and the 
percentage receiving a qualified score on the exams. 

Mathematics Proficiency on NAEP 

Table 1 provides summar>' statistics for state-by-state 
and national results from the 1992 NAEP mathemat- 
ics assessment in grade 8. The state NAEP results for 
mathematics showed that 18 states had significant 
improvements in NAEP mathematics proficiency 
from 1990 to 1992, and the average proficiency 
declined in no states. Nationally, 63 percent of grade 
8 students scored at or above the Basic achievement 
level, 25 percent were at or above the Proficient level, 
and 4 percent were at or above the Advanced level. 
Thirt>^-seven percent of students scored below the 
Basic achievement level. 

From 1990 to 1992, the average NAEP mathe- 
matics proficiency improved significantly at grades 4, 
8, and 12. In the 1992 NAEP mathematics assess- 
ment, the average proficiency of grade 8 students was 
268 on a scale of 0 to 500, as compared to the 1990 
average of 263. The 1992 average grade 4 proficien- 
cy was 218, as compared to 213 in 1990. The 1992 
grade 12 average was 299 as compared to 294 in 
1990. The 1992 grade 8 proficiency varied by state 
from 283 to 222, and the grade 4 proficiency varied 
by state from 231 to 191. 

The Council makes two recommendations in 
using NAEP results as a state-by-state indicator. 
First, comparing state ranks per se on NAEP should 



be avoided. State averages cluster together, and many 
of the differences are not meaningful. As a result, the 
state rank by itself provides little information about 
what mathematics 8th grade students know and can 
do. For example, in the 1990 NAEP mathematics 
assessment Pennsylvania had an average mathematics 
proficiency of 266 (on a scale from 0 to 500> and 
there was no statistically significant difference 
between the Pennsylvania score and the score of 16 
other states. The average proficiency score also needs 
to be interpreted with other information that gives it 
meaning, such as the achievement levels, which 
define the mathematics knowledge and skills related 
to a specific NAEP proficiency score. In the 1992 
mathematics assessment, Iowa had the highest aver- 
age state proficiency of 283 at grade 8, but only 37 
percent of Iowa's eighth grade students scored at or 
above the Proficient achievement level of 294, which 
is the level expected of all students in the 8th grade. 
Nationally, 25 percent of students were at or above 
the Proficient level. ^ 

Our second recommendation about using the 
NAEP results as a state indicator is to examine a 
state's mathematics proficiency in the content areas 
of mathematics that are assessed at the eighth grade. 
Five content areas — Numbers and Operations; 
Measurement; Geometry; Data Analysis, Statistics, 
and Probability; and Algebra and Functions— were 
selected for the 1990 NAEP in mathematics by the 
NAEP Consensus Planning Project headed by the 
Council (CCSSO, 1988b), and a sixth area of report- 
ing—Estimation— was added for the 1992 NAEP. 
The selection of content areas was strongly influ- 
enced by the NCTM Curricuhmt and Evaluation 
Standards {\9S9). By analyzing results for each of 
these content areas, policymakers and educators can 
identif)' strengths and weaknesses in die state's math- 
ematics curriculum and instruction as indicated by 
students' performance in those areas. Appendix 
Table A-1 gives the average proficiency at grade 8 for 
each content area in 1992. In most states, student 
proficiency in Numbers and Operations was from 4 
to 8 points higher than performance in t1 other 
areas, but some states had differences of 10 to 15 
points between Numbers and Operations and the 

'The NiUionnl Assessment Governing Bonrd wtahlishcd .ichieveiiu-nt 
levels for interpreting the NAI-P mathematics scores at grades 4, 8, and !2. 
The levels at grade S were simimari/cd as tollox^s, Basic— Eighth grade stu- 
dents should cxhihit evidence of conceptual and prcKedural understanding 
ot the five SM-V content areas. Tliis level of pcrfcirmancc signifies an under- 
standing of arithmetic operations, including estimatum on whole numbers, 
decimals, fractions, and pcrccnts. Proficient— Kighth grade students should 
npplv mathematical concepts and procedures consistently to cooiplex proh- 
lems'in the five content areas. Advanced— Eighth grade students should Ix- 
able to reach Ixryond the recognition, identification, and application of 
mathematical rules in <irder to gencrali7c and synthesi/c concepts and princi- 
ples m the five NAKP areas (Mollis, ct al., \ 
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TABLE 1 

AVERAGE GRADE 8 MATHEMATICS PROFICIENCY AND 
ACHIEVEMENT LEVELS ON 1992 NAEP 



Average 
Proficiency 



%a! or Above 
Basic 
Level 



% al or Above 
Proficient 
Level 



PUBLIC 
SCHOOLS 

STATES 

Alabama 

Arizona 

Arkansas 

California 

Colorado 

Conneclicul 

Delaware 

Disl. of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Indiana 

Iowa 

Kentucky 

Louisiana 

fVlaine 

Maryland 

l\/lassactiusel(s 

fVlicfiigan 

fVlinnesota 

Mississippi 

Missouri 

Nebraska 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Pennsylvania 

Rhode Island 

South Carolina 

Tennessee 

Texas 

Utah 

Virginia 

West Virginia 

Wisconsin 

Wyoming 

TERRITORIES 
Guam 

Virgin Islands 

NATION 

Northeast 
Southeast 
Central 
West 



Note - ^Signtlicantfy higher than imNAEP!mhemUcsDwUoencyal3m}lihe95%conh(jencc\evei 
Soufce MuHis etal . NAEP 1992 Mathematics Report Card tor ihe Nadon and the Stales. U S DeparUmf of 
EducdIfOn 1993 (sec for slandaid errors of esfimales) 

Crunc } of Chief Slafe Schoot Officers. State Education Assessme:. Center. Washmgfor}. DC. t993 
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Advanced 
Level 
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57 


18 
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areas of Measurement, Geometry, and Algebra and 
Functions. Nine states had significant improvement 
in Numbers and Operations from 1990 to 1992, and 
14 states improved significantly in the area of 
Measurement, Ten states had significant improve- 
ment in the area of Algebra and Functions, but only 
four states improved student proficiency in 
Geometry. 

With further analysis, states can analyze perfor- 
mance differences for specific groups of schools and 
students within a state, such as rural vs. urban, boys 
vs. girls, and students in low ability groupings vs. stu- 
dents not ability grouped. 

One of the CounciPs priority indicators on science 
and mathematics education includes assessing the 
degree of equir>' that has been achieved in education- 
al opportunit>s conditions, and outcomes. Equity can 
be analyzed by disaggregating state averages accord- 
ing to differences in students^ race/ethnicir>' and gen- 
der. Toward this goal. Table 2 shows the NAEP 
1992 mathematics results by state and race/ethnic 
groups. The table shouts the percentage of students 
above the Basic achievement level for the three 
largest race/ethnic groups in each state, and the dif- 
ference between the percentage for w^hite students 
and the percentage of the largest minority group in 
each state. Each state can be compared with the 
national difference of 47 percent, that is, 73 percent 
of white students at or above basic vs. 26 percent of 
black students. Over time, the percentage differences 
for each can be used as a comparative measure of 
states' effectiveness in increasing equity in mathemat- 
ics achievement. The data show that all states, except 
Hawaii, have a significant disparity between the aver- 
age mathematics proficiency and the proficiency of 
the largest minority group. Between 1990 and 1992, 
only 12 states made any progress in decreasing the 
difference score, and the national average on differ- 
ence between whites and black proficiency increased 
by seven percent. The only states to close the gap 
more than tw^o percent were Colorado, Minnesota, 
North Dakota, West Virginia, and Wisconsin. 

From 1990 to 1992, there was no national 
increase in proficiency for any minorit)' groups. 
Average mathematics proficiency at grade 8 
improved significantly among black students in two 
states and among Hispanic students in four states. 
This lack of change indicates slowing of the substan- 
tial improvements in NAEP proficiency during the 
1980s. For example, from 1982 to 1990, average 
mathematics proficiency of black students increased 
17 points at age 17 (grade 12) and 9 points at age 13 
(grade 8) (NCES, 1991). 

No gender differences were found in average 
mathematics proficiency at the fourth and eighth 
grade levels (Mullis, et al., 1993). The 1992 national 
NAEP results in mathematics show^ slightly more 
males than females scoring at the Advanced level at 



grade 12, and the average proficiency for males is 
higher than females at the I2th grade. 

The 1990 NAEP Science Assessment showed a 
similar pattern in gender differences at the national 
level (state data not available). At grade 4 there was 
no significant difference in boys' and girls' science 
scores. At grade 8, 21 percent of boys scored above 
the 300 level (similar to Proficient) as compared to 
15 percent of girls, with no differences at the lower 
levels. At grade 12, twice as many boys ( 13 vs. 6 per- 
cent) scored above the advanced 350 level, while 49 
percent of boys and 40 percent of girls scored above 
300 (Jones, Mullis, Raizen, Weiss, & Weston, 1992). 
The recent NAEP results for mathematics and science 
show that gender differences in student achievement 
appear at the advanced levels of performance as stu- 
dents leave eighth grade and proceed through high 
school. 

Advanced Placement Results 

A second indicator of student outcomes for states 
and the nation is the proportion of students taking 
advanced placement examinations and the propor- 
tion who receive a passing (qualified) score (College 
Board, 1992). The Council is reporting AP examina- 
tion state results for the first time and will report 
trends in future reports. Table 3 provides state-by- 
state data on the numbers of students taking AP 
exams in calculus and biology, and the percentage of 
exam-takers who receive a qualified score. (The num- 
bers of students taking AP exams in chemistry, 
physics, and computer science are reported in 
Appendix Table A-2). The data show a national total 
of over 89,000 students took the calculus AP exam in 
1 992, or about 4 percent of 1 2th grade students.** 
The percentage of students varied by state from 
under .5 percent to 8 percent (New York, District of 
Columbia). In the nation, 68 percent of students 
received a qualified score (3,4, or 5) for calculus AP. 
The state percentages for qualified scores varied from 
37 percent (Indiana) to 80 percent (Utah). A total of 
4.4 percent of 12th grade students took an AP exam- 
ination in biology, chemistry, or physics. In biology, 
over 40,000 students took the AP exam, or about 2 
percent of 12th grade students. vState percentages of 
students taking the biology AP exam varied from 
under 0.5 percent (several states) to 5 percent (Utah). 
The state percent receiving a qualified score varied 
from 27 percent (Indiana) to 77 percent (New 
Hampshire). 

The calculus and biology numbers are disaggre- 
gated by student gender and race/edmicity to assist 
policymakers in examining progress in advanced sci- 
ence and mathematics of students for all students. 
Nationally, 26 percent of students taking the calculus 



TABLE 2 

COMPARISON OF MATHEMATICS PROFICIENCY BY RACE/ETHNIC GROUP 
PERCENTAGE OF 8TH GRAOE STUDENTS AT OR ABOVE BASIC ACHIEVEMENT 
LEVEL ON 1992 NAEP 
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Nolo Alabama Black 19%(3P) Figufo in p^f^nlhesis (32) is perceni ol 3li sludenis m mmofily gioup 
liB\m - Asian/Paciltclsiander Idaho. Maine. New Mexico. Nofth Dakola. ^'yonvng ■■ Amoncan Indian 
— Respondenis wo fe-A for 3 reliable stale eslmie 

Source Mu'liscial NAEP 1992 Malherna!*cs Repot! Card (or iheNahon anil If^.e Slates. US DepadmMoi 
Educalion. 1993 (see lot slanda^C eirors of eslimales) 

Council of Chief Stale School Officers. Siale Education Assessment Center. WashmQlon DC. 1993 



*TomI include pulMic and private schools. NationalN-, HO percent of all 
AP exams were taken by pul)Iic scIkxjI students. 
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TABLE 3-A 

STUDENTS TAKING ADVANCED PLACEMENT EXAMINATION IN CALCULUS 
BY GENDER AND RACE/ETHNICITY (1992) 
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NATION 


89,559 


4% 


68% 


26% 


43% 



AP exam were minority students, and 43 percent 
were female. States with more than 30 percent 
minority participation vjqvc California, Colorado, 
and Texas. In biology, 25 percent of students taking 
the AP exam were minority students, and 52 percent 
were female. States with over 30 percent minority 
participation were California, Maryland, District of 
Columbia, Illinois, and Texas. Appendix Table A-2 
provides the rates for calculus and biology disaggre- 
gated by five race/ethnic groups, and the number of 
students taking AP exams in chemistry, physics, and 
computer science. Minority participation is highest 
among Asian students (18 percent calculus, 17 per- 
cent biology). Four percent of black and Hispanic 
students took AP exams in calculus and biology. 



Note State totals include pubhc and pnvslc schools Minority students - sum of black, Hispanic. Asian/Pacilic 
Islander. Americ3n Indidii. 

Source: fhe College Board Advanced Placemen! Program. Naltona! and 50 States Sunima;y Reports. Ne^v York 1992 
Council of Chief State School Olhcm, State Fducalmn Assessment Center. Waslungton, DC. 1393 
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INDICATORS OF CURRICULUM CONTENT 

Policy Issues: 

• How docs the content students are taught in 
mathematics and science vary by state and by school 
and classroom? 

♦What proportion of students at a given grade 
level are taught with challenging curriculum content? 

The publication of national curriculum standards 
in mathematics (NCTM, 1989) and the current effort 
to develop national science standards by the National 
Academy of Sciences/National Research Covy.cW are 
leading examples of a major focus of current on 
reform on the content of curriculum. States are devel- 
oping and revising their curriculum frameworks to 
more clearly define the content knowledge and stu- 
dent skills that schools should aim for in their curric- 
ula (Blank & Dalkilic, 1992). With the movement 
toward a common set of curriculum standards, there 
is increased recognition of the need for data to assess 
the nature of instruction that students receive in the 
classroom. 

Opportunity to Learn 

A promising approach to measuring the imple- 
mented curriculum is with a teacher survey of stu- 
dents "opportunity to learn." International studies of 
mathematics and science have made effective use of 
''opportunity to learn'' surveys to determine the dif- 
ferences in curriculum content and material as 
important explanations of variation in student 
achievement scores (McKnight, et al., 1987; Schmidt, 
1992). Survey questions on opportunity to learn are 
generally completed by classroom teachers based on 
what has been taught in a specific grade and subject 
or course. A few states have developed teacher sur- 
veys of opportunity to learn in conjunction with their 
state assessment programs. State-by-state data are 
not currently available at the level of detail on cur- 
riculum content and instructional methods that are 
collected in the international studies. 

The Council is currently working with U.S. 
experts designing the Third International 
Mathematics and Science Study (TIMSS) to deter- 
mine if the instruments for collecting data on oppor- 
tunity to learn at grades 4, 8, and 12 can be adapted 
to regular, periodic surveys to produce state-level 
indicators (CCSSO,1992). The TIMSS design will 
collect data on curriculum coverage by topic, time 
spent on the topic, teaching approach, and expected 
undent knowledge or skill. 

Teacher Emphasis on Areas of Mathematics 

NAEP teacher questionnaires include items on the 
broad curriculum areas that teachers emphasize in 
teaching a subject. These data do not provide ade- 
quate indicators of curriculum content or opportuni- 
ty to learn. However, the data do offer some idea of 

O 
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TABLE 3-B 

STUDENTS TAKING ADVANCED PLACEMENT EXAMINATION IN BiOLOGY 
BY GENDER AND RACE/ETHNICITY (1992) 
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Note Stale totals include public and private schools Minonly students --- sum of black. Hfspanic. Asian/Pacific 
Islander. American Indian 

Source The College Board. Advanced Placement Program. National and 50 States Summary Beporls. New York. 
1992 

Council of Chief State School Officers. State Education Assessment Center Washington. DC. 1993 
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the variation across states in differences in approach 
to the curriculum at a given grade level. In the 1990 
NAHP mathematics assessment, teachers were asked 
to indicate the degree to which they gave heavy, 
moderate, or little or no emphasis in their mathemat- 
ics instruction to: Numbers and Operations, 
Xleasurcment, Data Analysis and Statistics, 
Geometry, and Algebra and Functions. The initial 
report of the results showed that ar the national level 
' ' * n strong association between the topics teach- 

■.asize and student proficiency in those areas 
\. jiiis et al., 1991). Students tend to do better in 
one of those five areas when teachers emphasize it, 
whether it is Numbers and Operations or Algebra 
and Functions. In other words, students achieve more 
in the areas where more teaching effort is placed. 

The NAHP data were analyzed by state to deter- 
mine if there are patterns among the states in teacher 
emphasis on areas of the mathematics curriculum 
and to determine if these differences by state are 
related to differences in student mathematics profi- 
ciency. 

First, several of the curriculum areas were found 
to be interrelated. The state-level analysis showed a 
strong correlation (r = .93) between the percentage of 
students receiving heavy emphases in 
Numbers/Operations and in Measurement. There is 
also a high correlation (r = .81 ) between the percent- 
age of students receiving heavy emphases in 
Geometry and in Algebra/Functions. States providing 
large percentages of their students with heavy 
emphases in both Numbers/Operations and 
Measurement may be offering rather traditional pro- 
grams of study, while those giving heavy emphasis to 
the Geometry and Algebni/Functions areas at the 
eighth grade level may be moving toward a richer, 
more ambitious program of study, similar to that 
called for by the NCTM Shwdards. 

Results of the state-by-state analysis of the 1990 
NAEP data showed that the relative emphasis that 
teachers in a state give to different areas of the eighth 
grade mathematics curriculum is strongly related to 
the level and type of mathematics proficiency of stu- 
dents in the state. The percentage of students receiv- 
ing heavy teacher emphasis in Numbers/Operations 
and Measurement varied from 22 percent (Colorado) 
to 45 percent (Georgia and Texas). Teachers in eight 
states gave the largest proportions of students heavy 
emphasis in Numbers/Operations and Measurement: 
Georgia, Texas, Virgin Islands, Alabama, Guam, 
Arkansas, Kentucky, and Florida, in decreasing 



"I hc st.itisticil analysis of NAhP results by suHc shouTtl that the s(»cioc- 
cdnonuc status (SKS) Kickground of students is strongly related to average 
tn.uh pr(»fii:icrity and to ciirriuihim emphasis of teachers, and the a\eragc 
SI-S of students in a state can acconm for most of the variance in math pro- 
ticiency. The analysis in this section .mcmpts to show differences m curricu* 
liim emphasis o( teachers hy state, with the understanding that at least part 
(tt the slate differences .ire due to the mtluencc and expectations of parents 
and the resources available in the school comniunitv- {reprcsctued by a mea- 
sure of snsi. 



order. The eight states where teachers gave the lowest 
proportion of their students a heavy emphasis in 
these areas were: Colorado, Oregon, Wisconsin, 
Minnesota, Wyoming, Montana, New Hampshire, 
and Nebraska. 

Appendix Table A-3 in Appendix A shows the 
proportion of students in a state receiving heavy 
emphasis in Numbers/Operations and Measurement 
by average mathematics proficiency score (see Table 
A-5 for state percentages by area). The state percent- 
ages for emphasis on Numbers/Operations and 
Measurement are expressed by quintile averages. 
States with higher proficiency tend to have fewer stu- 
dents receiving heavy emphasis on Numbers/- 
Operations and Measurement. The states in the top 
quintile of mathematics proficiency had an average 
of 27 percent of students receiving heavy emphasis 
on Numbers/Operations and Measurement, while the 
states in the bottom quintile of mathematics profi- 
ciency had an average of 37 percent of students 
receiving emphasis in these areas/ 

The percentage of students receiving heavy teacher 
emphasis in Geometry and Algebra/Functions varied 
from 23 percent (Hawaii) to 46 percent (New 
Jersey). Teachers in eight states gave the most empha- 
sis on Geometry and Algebra/Functions: New Jersey, 
Texas, New York, Montana, Illinois, North Dakota, 
New Mexico, and Georgia. (Sonic states' data show 
high emphasis in both ''t>'pes'' of curriculum.) 
Appendix Table A-4 in Appendix A shows the pro- 
portion of students receiving heavy emphasis on 
Geometry and Algebra/Functions by average mathe- 
matics proficiency score. States with higher proficien- 
cy- tend to have more students receiving heavy 
emphasis on Geometry and Algebray'Functions. The 
states in the top quintile of mathematics proficiency 
had an average of 37 percent of students receiving 
curriculum emphasis on Geometry and 
Algebra/Functions, whereas the states in the bottom 
quintile of mathematics proficiency had an average 
of 3 1 percent of students receiving emphasis in these 
areas. 



INDICATORS OF INSTRUCTIONAL TIME 
AND PARTICIPATION 

The amount of instruction students receive in sci- 
ence and mathenuitics has consistently been demon- 
strated to be a strong predictor of student learning 
(Husen, 1967; Walberg, 1984; R(x:k, Braun, & 
Rosen baum, 1985; Jones, Davenport, Bryson, 
Bekhuis, & Zwick/l986; Sebring, 1987;'Dossey, 
Mullis, Lindquist, &C Chambers, 1988; Jones, Mullis, 
Raizcn,Weiss, & Weston, 1992). Research has also 
shown that instructional time, course enrollments, 
and the science and mathematics curriculum students 
are taught vary widely according to differences in 
school and classroom demographics (Goodlad, 1984; 
Weiss, 1987; McKnight et aL, I987;0akes, 1989; 
Mullis, etal., 1991; Horn & Hafner, 1992). Thus, 
indicators of instructional time and student enroll- 
ments in courses are important for tracking the per- 
formance of our schools. 

In A Nation at Risk^ the National Commission on 
Excellence in Education (1983) highlighted the poor 
performance of American students on international 
science and mathematics assessments and drew a 
relationship to the relatively low amount of science 
and mathematics received by many students in our 
schools. The C^ommission recommended that three 
high school mathematics courses and three science 
courses be required of all students for graduation. 
The Commission also stated that science should be a 
"new basic" in elementary education. 

Many state reforms were aimed at setting higher 
standards for mathematics and science instruction in 
schools. From 1980 to 1989, 44 states increased 
mathematics course requirements, and 43 states 
increased science requirements. Additionally, 12 
states established advanced or honors diplomas that 
recjuire additional, higher level courses in science and 
mathematics (Blank i<c Dalkilic, 1992). (See 
Appendix Table A-9 for current state requirements.) 

Since the initial wave of higher state graduation 
requirements, many states have also developed or 
revised state curriculum frameworks or guides in sci- 
ence and mathematics. The state frameworks arc typ- 
ically aimed at raising standards for content and 
instruction at clemcntar\' and secondary levels. 
Currently, 41 states have a mathematics curriculum 
framework, 30 states have a science framework. Four 
states are developing inathematics frameworks and 
15 states are developing science frameworks (Blank 
& Dalkilic, 1992). 

ELEMENTARY CUSS TIME ON SCIENCE AND 
MATHEMATICS 

Policy Issues 

• Docs the average elementary student have adequate 
opportunity to learn science and mathematics, 
including time for instruction, demanding curriculum 
content, appropriate teaching methods, and adequate 




materials and equipment? 

• How do states differ in class time for mathematics 
and science (understanding that time is only an ini- 
tial, basic indicator)? 

The amount of class time spent on science and 
mathematics in elementary schools was selected as a 
priority state indicator. Many stales have an interest 
in this indicator because of the state role in defining 
curriculum frameworks and goals. Reported time 
spent in instruction provides only basic information 
about elementary science and mathematics. 
Educators, policymakers, and researchers would like 
state-level information on curriculum content and 
teaching practices. However, at this time, differences 
in time spent on science and mathematics may be 
useful as an initial indicator at the elementary level. 

State-by-state data on elementary class time are 
available from the 1991 Schools and Staffing Survey 
(SASS), and the results are in Figure 2. The Survey 
was conducted with a national- and state-representa- 
tive sample of teachers. Elementary teachers were 
asked how much time they spent in the previcjus full 
week on four core academic subjects. 

The SASS results show the average grade 1-3 class 
spends 4.9 hours per week on mathematics and 2.6 
hours on science. Comparing 1 988 SASS data to 
199 1 , the average time on science increased by 20 
minutes per week, while average math time did not 
change. Mathematics class time in grade 1-3 varied 
b)' state from an average of 4.4 hours per wxek (53 
minutes per day) to 5.6 hours per week. Science class 
time varied by state from an average of 2 hours per 
week (24 minutes per day) to 4 hours per week. 

The average grade 4-6 class spends 4.8 hours per 
week on mathematics and 3.1 hours on science, 
according to elementary teachers. From 1988 to 
1991 , the average time on grade 4-6 science 
increased by 10 minutes per week, while average 
math time per week did not change. Cilass time on 
grade 4-6 mathematics varied by state from 3.8 
hours per week (45 minutes per day) to 5.5 hours per 
week. Science class time varied by state from 2.3 
hours per week (28 minutes per day) to 4.3 hours per 
week. (See Appendix Table A-6 for data on individ- 
ual states.) 

As part of the analysis of SASS time, we compared 
the average tiine for mathematics and science in 
classes with primarily low achievuig students (based 
on teacher reports) wMth the average time in classes 
not differentiated by achievement levels. No signifi- 
cant differences in time for mathematics or science 
were found between the two types of classes at the 
state or national levels. 



FIGURE 2 

ELEMENTARY CLASS TIME ON MATHEMATICS AND SCIENCE 
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SCIENCE AND MATHEMATICS COURSE 
ENROLLMENTS 

Policy Issues: 

• What proportion of students take academically 
demanding courses in mathematics and science? 

• Wliat arc trends in mathematics and science course 
taking for students reported by gender and race/eth- 
nicity? 

Enrollments in Grades 7 and 8 

States reported course enrollment data for science 
and mathematics in grades 7 and 8. The complete 
data by state are shown in Appendix Tables A-7 and 
A'8. These data are useful to educators in tvvo ways. 
First, the enrollment rates for different mathematics 
and science courses shows the distribution of courses 
in the middle grades curriculum. Secondly, the course 
level of students in mathematics is related to their 
level of achievement in mathematics and progress in 
high school mathematics. The NAEP 1990 mathe- 
matics assessment found that students taking algebra 
in grade 8 scored an average (^f 296, while the aver- 
age for students in regular eighth grade mathematics 
was 251 (Mullis, et al., 199 1 ). In analyzing data from 
the Longitudinal Study of American Youth, Miller 
(1993) found that student performance in eighth 
grade mathematics was a strong predictor of student 
attainment in high school mathematics for students 
at all socioeconomic status (SES) levels. 

PERCENT OF STUDENTS IN GRADES 7-8 
TAKING MATHEMATICS AND SCIENCE COURSES 



Mathematics 

Remedial 
Regular 

Aaeleraled/Enriched 
Algebra 1 

Science 

General 

Life 

Earth 

Physical 

Inlegraled 



(1991-92) 

Grade 7 

5 
77 
13 

Grades 7-8 

28 
25 
17 
10 
7 



Grade 8 
5 

67 
10 
13 



The state data show that 23 percent of grade 8 
students were taking algebra or accelerated-Zenriched 
mathematics in 1992. In grade 7, 13 percent were 
taking an accelerated mathematics course. These 
results imply that about one fourth of grade 8 stu- 
dents are receiving instruction in algebra and more 
advanced topics by grade 8. Results from the 
National Educational Longitudinal Study confirm 
that curriculum content is differentiated by course 
level at grade 8 (Horn & Hafner, 1992). The NCTM 
Curriculum and Evaluation Standards (1989) recom- 



mend that all students he taught algebra concepts 
beginning before grade 8, and that other areas of 
mathematics, including geometry and statistics, as 
well as algebra should be taught in grade 8. 

In science, 17 percent were taking earth science, 
25 percent life science, 10 percent physical science, 
and 28 percent general science. In 1992, the Ciouncil 
began collecting data on "integiated science," such as 
the science curriculuin reforms being developed 
through the Scope, vSequencc, and Coordination 
(SS&C;) projects. In the 36 reporting states, a sum of 
7 percent of students were rcpoited taking integrated 
science. Twelve states reported students enrolled in 
integrated science. 

High School Mathematics 

States collected and reported data on all high 
school mathematics courses as of October 199 1. 
Working with state mathematics supervisors, the 
Council developed a course taxonomy which catego- 
rizes high school mathematics courses under cate- 
gories of Review Mathematics (e.g., general mathe- 
matics); Informal Mathematics (e,g., prealgebra); and 
Formal High School Mathematics (e.g., algebra, 
geometry, trigonometry). In each of the three cate- 
gories, courses are placed in hierarchial levels from I 
to 5. This course taxonomy provides a basis for com- 
parison of mathematics enrollments across states. 
The taxonomy incorporates both the traditional high 
school mathematics course sequence (algebra, geome- 
try, algebra 2, etc.) and the movement toward cours- 
es with integrated mathematical topics recommended 
by the NCTM Standards (sec Appendix D). 

Mathematics course enrollments were aggregated 
to four levels using the taxonomy in order to give an 
overall snapshot of where students are in each state 
in the high school curriculum. Table 4 shows the 
total state percentage of students taking mathematics 
as of October 1991 and the percentages enrolled at 
four levels: ( 1 ) Review Mathematics (general, applied 
mathematics); (2) Informal Mathematics (prealge- 
bra); (3) Formal Mathematics Level 1 (algebra 1, 
integrated mathematics 1); and (4) Formal 
Mathematics Levels 2-5 (geometry, algebra 2, inte- 
grated mathematics 2-3, trigonometry, calculus). 

COURSE ENROLLMENTS IN HIGH SCHOOL 
MATHEMATICS BY LEVEL 
(Percent of Grade 9-12 Students in October 1991) 



Review Mathematics (general, consumer) 
Informal Malhemalics (prealgebra) 
Formal Mathematics 1 

(algebra 1. integrated mathematics 1) 
Formal mathematics 2-5 

(geometry, algebra 2. trig., calculus) 
Total 



16 % 
11 

22 

36 

87 % 
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TABLE 4 

COURSE ENROLLMENTS IN HIGH SCHOOL MATHEMATICS BY LEVEL AS A PERCENT OF STUDENTS IN GRADES 9—12 

(October 1991) 
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SUM (38 states) 


16 % 


11 % 


22% 


36 % 


87 % 
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/Vote To/a/ includes 3x^6 rage of 2% 'Other Mathematics " Delaware. Kansas. Wisconsin, and Wyoming changed data coilpxiion insiruments between 
m93nd 1991 — Ddta no! available 

Source State Departments ol Educalion. Data on Public Semis, fait W9t. Catilomia fan t990. NCLS. CCD Fan Membejship 1991 
Council olCh<"l State School Ollicers. State Education Assessment Center. Washington. OC. 1993 



Several observations can be made about the totals 
for mathematics in 1991-92 and the uvo-year trends 
since 1989-90. Total enrollment in mathematics has 
increased 3 percentage points, with almost 9 of 10 
high school students taking a mathematics course in 
fall 1991. State totals var>' from 72 (Idaho) to 98 per- 
cent (South Carolina, Wisconsin). Many states and 
school districts have placed strong emphasis on 
encouraging more students to take algebra, geome- 
try', and more advanced courses. The overall increase 
in mathematics over two years is mostly explained by 
a 2-percent increase in formal mathematics 2-5 
(geometry through calculus). To examine state differ- 
ences, the percentage of change in upper-level mathe- 
matics enrollments is shown by state in Table 4. 

The percentage of high school students taking 
algebra 1 or integrated mathematics 1 as of Fall 1991 
shows only a 1 percent increased as compared to Fall 
1989. However, this percentage does not include 
approximately 13 percent of grade 8 students taking 
algebra. It also understates the overall amount of 
instruction in algebra in high school because many 
states and districts have integrated algebra and geom- 
etry' concepts in high school vocational and applied 
mathematics courses, which are classified by the 
CCSSO taxonomy under "review mathematics." 
However, using the course titles data as reported by 
states, over one-fourth of all high school mathematics 
credits were earned in 1992 in a course prior to alge- 
bra 1 in the mathematics curriculum (sum of general 
and applied mathematics, 16 percent, and prealge- 
bra, 11 percent). The percentage of students in math- 
ematics below algebra 1 did not change from 1990 to 
1992. 

Table 5 reports the estimated percentage of public 
high school students that take selected high school 
mathematics courses by the time they graduate. 

PERCENT OF STUDENTS TAKING 
SELECTED MATHEMATICS COURSES BY GRADUATION 
(1991-92) 



TABLE 5 

PERCENTAGE OF HIGH SCHOOL STUDENTS TAKING SELECTED 
MATHEMATICS COURSES BY GRADUATION (1991-92) 



Algebra 1 or Integrated mathematics 1 
Geometry or Integrated mathematics 2 
Algebra 2 or Integrated mathematics 3 
Trigonometry/Pre-Calculus 
Calculus 



91 
61 
55 
29 
11 



Research on student achievement in science and 
mathematics shows that successful completion of 
algebra 1 and geometry, or integrated mathematics, 
differentiate students who have higher achievement 
in high school and college (Jones, et al., 1986; 
Sebring, 1987), and particularly for minority students 
(Pelavin & Kane, 1990). Enrollment in algebra 2, or 
integrated mathematics 3, is an indicator of the pro- 
portion of students that take a third course in high 
school mathematics, as recommended by the 
National Commission on Excellence in Education 
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TABLE 6 

PERCENTAGE OF STUDENTS IN EACH GRADE TAKING ALGEBRA (October 1991) 
Algebra l/lnteyrated Math 1 
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(1983). Calculus (level 5) is nn indicator of students 
intending to major in sciences, engineering, or mathe- 
matics in college. 

The state percentages in Table 5 are based on the 
total population of public high school students in 
1 99 1-92. A total of 91 percent of students take first- 
year algebra or integrated mathematics by the time 
they graduate. The state percentages of students tak- 
ing algebra" var)' from over 95 percent (15 states) to 
58 percent (Hawaii). The percentages for algebra 
1/integrated mathematics 1 include enrollments dur- 
ing high school as well as in grade 8. State enroll- 
ments in algebra 2 vary from 73 percent (Maine) to 
31 percent (Hawaii), with the national average at 55 
percent. In calculus, state percentages v^ry from 21 
percent (Wisconsin) to 4 percent (Mississippi, 
Hawaii), with the national average at 1 1 percent. 



'FitrollmenK in first-ye-ir .ilpchr.i aiinpriH- the Lirj^c nuiiority of enroll- 
ments at the Formnl M.ith Level 1. However, following the N(TM 
(.'urriculunt St.indnrds, nutiy states and districts advocate an integrated 
inathematies sequence in high school in.itheiiutn.s to replace the al};elMa, 
geometry^ nigchra 1 sequence of separate courses. 



Many states and districts established a goal of 
increasing the proportion of students that take alge- 
bra 1, or integrated mathematics, as well as more 
advanced high school mathematics courses, to meet 
cheir graduation requirements. Many states have 
worked toward this goal through state curriculum 
standards and frameworks for districts and schools 
to use in organizing the mathematics curriculum. 
Louisiana and North Carolina have a state gradua- 
tion requirement that students pass algebra 1 or inte- 
grated mathematics 1 . 

Figure 3 illustrates a rank-ordered bar graph of 
the proportion of students taking formal mathemat- 
ics level 3 by graduation. If we use the completion of 
algebra 2 or integrated mathematics 3 as an indicator 
of the proportion of graduates taking three high 
school mathematics courses, as recommended by the 
National Commission, 55 percent of U.S. students 
are meeting this goal set in 1983. States vary from 31 
to 76 percent of students meeting the three-course 
goal. 

Another way to analyze course taking in science 
and mathematics is to examine the patterns of enroll- 
ment during secondary education. Table 6 provides a 
disaggregation of the algebra 1 and 2 enrollments by 
grade. Among the 15 states that collect course data 
by grade, 9 states (Alabama, California, Connecticut, 
District of Columbia, Kentucky, New York, North 
Dakota, South Carolina, and Utah) have over 50 per- 
cent of students. raking algebra 1 or integrated mathe- 
matics 1 by the ninth grade. The sum of the grade- 
by-grade data is over 100 percent for 3 reporting 
stares (District of Columbia, North Dakota, and 
Puerto Rico), indicating that some students repeat the 
course at two grade levels. Enrolling more students in 
algebra 1 by ninth grade does have a positive rela- 
tionship to advanced course taking in mathematics. 
Five of these states exceed the national average for 
students taking advanced mathematics courses at 
level 4 or above. The grade-level data on algebra 2 
show differences betw^een states in enrollment pat- 
terns, with the percentage taking algebra 2 before 
grade 1 1 varying from 6 percent (New York) to 36 
percent (Idaho). The most common grade for taking 
alg>:bra 2 is grade 1 1, accounting for half of the alge- 
bra 2 enrollment. Seven states had more than 10 per- 
cent of 12th grade students takmg this course. 

The total percentage of students who take algebra 
2 is clearly related to further mathematics study in 
high school. Of the 20 states with more than 55 per- 
cent of students taking algebra 2 (see Table 5), 1 6 
states exceeded the average of 40 percent of students 
taking trigonometr>' or calculus. Only two states 
(New York, Ohio) had algebra 2 enrollments below 
the national average (55 percent) but advanced 
enrollments above the national average (40 percent). 
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FIGURES 

PERCENTAGE OF HIGH SCHOOL STUDENTS TAKING ALGEBRA 2/INTEGRATED MATH 3 
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High School Science 

The Council staff worked with state science super- 
visors to develop a science course taxonomy and to 
determine which courses and levels should receive 
primary emphasis in reporting state data. In the 1990 
and 1992 reports, enrollments in biology, chcmistr>% 
and physics are used as major indicators of student 
participation and progress in high school science. 
Enrollments in these subjects were collected at four 
levels: first-year basic/applied, first-year general, sec- 
ond-year advanced, and advanced placement. In 
addition, states reported high school enrollments in 
introductory high school science courses in earth sci- 
ence, physical science, and general science, and 
enrollments in new "integrated science'' courses. 

o 
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Because states reported data on all science courses, 
total state enrollments in science can be aggregated 
by both level and subject. 

Table 7 shows the total percentage of students 
taking a science course as of October 1991. High 
school science enrollments were aggregated to three 
levels: (1) introductory courses (general science, phys- 
ical science, first-year earth science, or integrated sci- 
ence, i.e., courses typically taken at grade 9); (2) first- 
year biolog)' and life science (often taken at grade 10 
or grade 9); and (3) first-year chemistry and physics 
and advanced or second-year science. 
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TABLE 7 

COURSE ENROLLMENTS IN HIGH SCHOOL SCIENCE BY LEVEL AS A PERCENT OF STUDENTS IN GRADES 9—12 

(October1991) 



STATE 



Introductory 
Courses 



Biology 
Ut Year 



Ctiemlstry, 
Physics, i 
Advanced 



Total 
Science 



% Change 
Chemistry, 
Physics, & Adv'd: 
199010 '92 



Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist. of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampstiire 
New Jersey 
New Mexico 
New York 
Nortti Carolina 
Nortti Dakota 
Otiio 

Oklahoma 
Oregon 

Pennsylvania 

Puerto Rico 

Rtiode Island 

Soutti Carolina 

Soutti Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Wastiington 

West Virginia 

Wisconsin 

Wyoming 



24 % 



35 
17 
21 
23 
19 
25 
29 

31 
26 

20 
29 
27 
13 



11 
9 

28 
24 
25 
24 



23 
29 
28 
29 
24 
24 
20 
22 
30 

29 

26 
24 
20 
20 
26 

26 
24 
24 



27 % 



25 
24 
21 
25 
25 
25 
26 

25 
22 

26 
30 
29 
27 

23 



27 
33 
24 
25 
28 
27 



30 
27 
27 
27 
24 
25 
22 
24 
23 

26 

26 
28 
25 
21 
25 

27 
28 
21 



20 % 



19 
16 
23 
34 
18 
20 
32 

18 

20 

24 
28 
24 
24 

28 



31 
37 
31 
27 
23 
22 



18 
26 
22 
34 
24 
22 
19 
29 
22 

21 

18 
20 
20 
26 
27 

24 
30 
19 



72 % 



80 
59 
69 
82 
64 
70 



77 
70 

70 
87 
84 
64 



2 % 



69 
80 
84 
76 
80 
73 



72 
86 
78 
91 
73 
75 
67 
76 
75 

76 

70 
72 
45 
72 
79 

78 

88 
67 



SUM (38 states) 



23 



26 % 



24% 



Note Total includes iversge 01 2% Vlher Science.'— Oils noi avaiWe 

Some Slile Depmmsnts ol Ediicalion. Dsts on Public Schools. Fail 1991. Calilornia. Fall 1990 NCES CCD Fall Membership 1991 
Council ol Chiel Stale School Qlticeis State Friucalion Assessment Center Washington. DC. 1993 
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COURSE ENROLLMENTS IN HIGH SCHOOL 
SCIENCE BY LEVEL 
(Percent of Grade 9-12 Students in October 1991) 

Introductory (earth, physical, general) 23 % 

Biology, first year 26 

Chemistry. Physics. & Advanced/second year 24 

Total 75 % 

The total national enrollment in science was 75 
percent of grade 9-12 students, which is an increase 
of 3 percent from 1989-90. About 7 of 10 high 
school students were taking a science course in Fall 
1991. State totals vary from 59 (California) to 91 
percent (North Dakota). Student enrollments in 
chemistr\% physics, and advanced/second-year science 
increased 3 percent (to 24 percent), which accounts 
for the overall increase in science. The percentage 
taking introductory and biology courses remained 
constant. The percentage of students in higher level 
science study varies by state from less than 1 in 5 stu- 
dents to more than I in 3 students. 

Table 8 shows the propoition of public high 
school students who are estimated to take first-year 
biology, chemistry, and physics by the time they 
graduate. The national and state percentages are 
based on the population of public high school stu- 
dents in each state. 

PERCENT OF STUDENTS TAKING 
SELECTED SCIENCE COURSES 
BY GRADUATION (1991-92) 



TABLE 8 

PERCENTAGE OF HIGH SCHOOL STUDENTS TAKING SELECTED 
SCIENCE COURSES BY GRADUATION (1991-92) 



Biology, 1st year 
Chemistry'. 1st year 
Physics. 1st year 



95 % 

49 

21 



Most states have a very high proportion of stu- 
dents taking first-year biology by graduation. Based 
on 1 99 1-92 data, 26 states have 95 percent or more 
students taking biology. It is likely that from 5 to 1 0 
percent of students take first-year biology more than 
once, or take more than one course at this level, 
based on a comparison of the total from state data 
with the national transcript study (Westat, 1993). In 
many states, the increase to two or three graduation 
requirements in the 1980s means that the typical stu- 
dent now takes an introductory science course (earth, 
physical, general, or integrated science) and a course 
in biology. In a few states, such as Mississippi, biolo- 
gy is the first science course in high school. At least 
one course in biology is found in the science curricu- 
lum of virtually all U.S. students. 

Most states reported data on enrollments in "gen- 
eraP' first-year biology courses separately from 
"applied" first-year biology. On average, 16 percent, 
or one of -ix students, take an "applied" high school 
biology course. (State-by-state data are in Appendix 
Table A- 12.) 

Appendix Table A- 10 shows state enrollments by 



Biology 
I8t Year 

95+ % 



95 + 

89 

82 

95 + 

92 

85 

95 + 

95 + 
87 

95 + 
95 + 
95 + 
95 + 

95 + 



95 + 
95 + 
90 
95* 
95 + 
95 + 



Chemistry 
1st Year 

43 % 



43 
33 
43 
63 
42 
61 
47 

41 
44 

47 
64 
49 
51 

69 



52 
57 
46 
55 
50 
43 



Physics 
1st Year 

16 % 



14 
15 
22 
37 
19 
17 
21 

24 
14 

20 
30 
22 
15 

50 



25 
17 
18 
27 
24 
18 



STATE 

Alabama 

Alaska 

Arizona 

Arkafisas 

California 

Colorado 

Connecticut 

Delaware 

Dist. of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Puerto Rico 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 



NATION 

Nde t3Ch slBte percent is a smsucsf esimte of coutsc taking of public high school sludenis by (he lime Ihey 
giaduata based on the total couise enrollment in grades^— 12 /n fall 1991 divided by the estimated number of 
sludents in a grade cobott during 4 years of high school The statistiCdl esttmaimg method is imprecise above 
95% — Data not available Nsiion ■. Percent ol aft public high school sludents cstmtrd to take each cou-'^^e 
including fmpulalton for nomeporting states 

Source State Dcpartmenis of Educolion Data on Public Schools, fait 1991 California fall 1990 
Council olCbiel Stale School Olliceis. State Education AssessmcniCentef Washington DC. 1993 



95 + 


40 


16 


95 + 


58 


28 


95 + 


53 


15 


95 + 


67 


28 


93 


53 


22 


95 + 


39 


11 


84 


41 


21 


92 


59 


31 


83 


62 


34 


95 + 


56 


17 


95 + 


46 


13 


95 + 


46 


15 


95 + 


38 


16 


82 


52 


31 


95 + 


59 


25 


95 + 


48 


13 


95 + 


59 


27 


82 


36 


18 


95 +% 


49 % 


21 % 
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FIGURE 4 

PERCENTAGE OF HIGH SCHOOL STUDENTS TAKING CHEMISTRY 
BY GRADUATION (1991-92) 
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Council of Chief State School Officers. State Education Assessment Center Washington. DC 1993 



grade for first-year biology, general and applied. In 
the 15 states that reported science course data by 
grade, over 65 percent of students take first-year gen- 
eral biology in grade 10. Three states have large 
enrollments in basic biology (California, Connecticut, 
Florida), and the largest proportion take the course 
in grade 10. 

Figure 4 shows a bar graph of states rank- 
ordered by the proportion of students taking chem- 
istry by graduation. As of 1991-92, a total of 49 per- 
cent of U.S. students were taking chemistry by gradu- 
ation. If we use this course as an indicator of the pro- 
portion of graduates taking three high school science 
courses, the numl^r recommended by the National 
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Commission, the data show that one-half of students 
arc meeting this goal. State enrollments vary from 69 
percent (Maine) to 33 percent (California). Nineteen 
states are above the national average of 49 percent of 
students taking three high school science courses. 

Physics enrollments vary by state from 50 percent 
(iMaine) to 13 percent (West Virginia), and the 
national average is 21 percent of students taking 
physics by graduation. 

Science and Mathematics Course Enrollments as 
Percent of 9th Grade Entrants 

Enrollments in science and mathematics are gener- 
ally analyzed in terms of percentage of grad nates that 



take a given course (e.g., algebra 1 ), or percentage 
that reach a standard for course taking (e.g,, three 
credits). Many policymakers and educators ask an 
additional question about science and mathematics: 
What proportion of all entering high school students 
take science and mathematics, including graduates as 
well as nongraduates? 

The rate of science and mathematics course taking 
for all entering high school students can be estimated 
by the number of students enrolled in a given course 
in 1991-92 divided by the 9th grade student member- 
ship in the 1988-89 school year. 

Enrollments as a Enrollments as a 
Percent of Graduates Percent of All 
1991-92 Students Entering 

9th Grade in 1988-89 



Algebra 1 
Algebra 2 
Biology. 1st year 
Chemistry. 1st year 



91 

55 

95+ 

49 



78 
47 
93 
42 



The differences between the course-taking rates 
(e.g., 13 percent for algebra 1 and 7 percent for 
chemistry) represent the portion of students who 
drop out of school and are not educated in these sub- 
jects during the typical 4-year period of high school. 
These figures may represent a more accurate picture 
of the effectiveness of our schools in providing sci- 
ence and mathematics education opportunities. The 
state-by-state statistics on percentage of all entering 
high school students taking mathematics and science 
are reported in Appendix Table A-1 1. 

TRENDS IN COURSE ENROLLMENTS: 1990 T0 1992 

The Science-Mathematics Indicators are being 
reported biennially for the purpose of analyzing 
trends in indicators over time. The 1 992 results pro- 
vide strong evidence that enrollments in high school 
mathematics and science courses continue to rise in 
the early 1990s, as they did from 1982 to 1990. 

National transcript studies conducted by NCES in 
1982, 1987, and 1990 indicate upward trends in the 
1980s (Kolstad & Thome, 1989; Westat, 1993): 

• Enrollments in Algebra 1 increased from 65 percent 
in 1982 to 80 percent in 1990, algebra 2 increased 
from 35 to 56 percent, and calculus increased from 5 
to 9 percent. 

• In science, biology increased from 75 percent in 
1982 to 90 percent in 1990, chemistry increased 
from 31 percent to 51 percent, and physics increased 
from 1 4 percent to 22 percent. 

Tabic 9 provides a summary of change in course 
enrollments by state from the 1989-1990 school year 
to the 1991-92 school year. Trends are analyzed for 
24 states that had no changes in their data forms or 
codes." The results show that 1 6 of 24 states experi- 
enced an increase in enrollments in algebra 1 (level 



1), with increases varying from 2 to 13 percent. The 
1992 state data show that 91 percent of students 
were taking algebra 1 or integrated mathematics 1 by 
graduation, while 82 percent were taking the course 
as of 1990, or an increase of 9 percent over 2 years.** 
Algebra 2 enrollments increased in 19 states, with 
increases from 3 percent to 17 percent. The 1992 
total for algebra 2 was 55 percent, whereas the 1990 
figure was 49 percent, or an increase of 6 percent. 
Total enrollment in calculus increased an average of 
2 percent, with 19 of 24 states showing an increase 
of 1 to 3 percent. 

In science, overall biology enrollments did not rise 
from 1990 to 1992 because almost all students were 
taking the course as of 1990, although enrollments 
did increase in 4 states. Chemistry enrollments 
increased in 23 of 24 states, and the percentage went 
up 4 percent nationally. Physics enrollments 
increased by 1 percent overall, with 19 of 24 states 
reporting enrollment increases of 1 to 3 percent. 

In sum, the trend data on course taking in science 
and mathematics demonstrate that high school 
enrollments continue to increase in the early 1990s in 
a majorit)^ of reporting states. The state-by-state 
trends show that the pattern of increasing enroll- 
ments observed from 1982 to 1990 is continuing in 
the early 1990s. 

Do Trends Reflect Watered-Down Science and 
Mathematics? Do More Courses Mean Higher 
Achievement? 

On learning of increased course taking since states 
raised graduation requirements, some educators have 
asked whether these trends are real or cosmetic: Did 
schools simply change the names of existing courses 
or simplify more demanding science and mathemat- 
ics courses to allow more students to pass? For 
example, in commenting on the state policy reforms 
in the 1980s, Diane Ravitch claimed that "in fact, 
what happened was that people took the same cours- 
es they were teaching anyway and retitled them'' 
(Viadero, Education Week, 1993). New research has 
demonstrated that this view is not accurate. Porter 
and his colleagues at the University of Wisconsin- 
Madison have just completed a new study for the 
NSF on the effects of state requirements on course 
enrollments and course content. The results show 
thar the curriculum content of college-prep courses 
such as algebra and chemistry were not "watered 



'In 1990, the Scicna'-Math lndicat{)rs reported high school course 
enrollment data for j^S states. Bctwmi the data collcciion periods of 
and 12 states changed their data colleaion forms. Changes in forms 

can produce significant differences in course enrollments for some cate- 
gories. Due to budgetary restraints, 3 states reporting in 1990 could not 
report data for 1992, and additional states began reporting the data in 
1992. 

The stare data may include students taking a course more than once, 
attounting for the 2 percent higher enrollment reported Irom state data as 
compared to the national transcript data (Westat, 1993). 
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TABLE 9 

PERCENT CHANGE IN STUDENTS TAKING MATHEMATICS AND SCIENCE COURSES: 

1990 TO 1992 





A 1 n D h »o 1 / 

AiyBDra 1/ 


Alyebra 2/ 










STATE 


Integrated Math 1 


Integrated Math 3 


Calculus 


Rlnlnnv 
uiuiuy y 




rnysics 


Alabama 


13 


4 


1 


0 


5 


-5 


Arkansas 


7 


7 


1 


0 


10 


1 


California 


-3 


-2 


0 


-2 


0 


-1 


Connecticut 


7 


-2 


0 


0 


1 


1 


Florida 


0 


4 


-2 


0 


3 


2 


Hawaii 


6 


-2 


0 


7 


1 


3 


Iowa 


3 


17 


3 


0 


7 


3 


Kentucky 


8 


7 


1 


0 


6 


1 


Maine 


7 


9 




1 


11 




Minnesota 


5 


7 


1 


0 


8 


2 


Mississippi 


10 


6 


1 


0 


2 


0 


Missouri 


0 • 


5 


3 


4 


5 


2 


Nebraska 


10 


4 


8 


0 


4 


3 


New Mexico 


0 


4 


0 


0 


7 


1 


New York 


4 


-1 


1 


0 


2 


0 


Nortti Dakota 


0 


12 


3 


0 


13 


4 


unio 


0 


0 
0 


2 


-2 


4 


2 


Oklatioma 


0 


3 


-2 


2 


2 


1 


Pennsylvania 


0 


3 


3 


0 


3 


2 


Soutti Carolina 


7 


-1 


2 


0 


5 


1 


Tennessee 


2 


3 


1 


7 


4 


2 


Texas 


5 


13 


2 


0 


6 


3 


Virginia 


9 


3 


3 


0 


2 


2 


West Virginia 


6 


7 


5 


0 


8 


2 


NATION 


-t-9 


-t-6 


+ 2 


0 


+ 4 


+ 1 



Note — D3!n not available 

Source Siaie Departments ol EduaHion Data or^ Wt Schools Fall 1991 Cahftynia Fan 1090. f^lCES CCD Fan Memljership 1991 
Council of Ctiiet Slate Sctiool Olticers State EOuc^'-on Assessment Center Wastimgion. DC. 1993 



down" to accommodate new requirements and more 
students. The content of algebra 1 was quite consis- 
tent; and in schools that required the course of all 
students, the content was virtually the same as alge- 
bra 1 in schools in which the course is voluntarv' 
(Porter et al., 1 992). The research did show that the 
content of first-year biology courses was highly var- 
ied, akhough the variation partly results from the 
major differences in content and approach among the 
various biology textbooks. 

Recent data from the 1990 NAHP mathematics 
assessment confirm the results of previous studies 
that the level of mathematics reached in high school 
IS strongly related to student acliicvement in mathe- 
matics. Data on mathematics course taking of 12th 
grade students in the 1990 NAEP showed significant 
increases in mathematics proficiency scores with each 
additional mathematics course. For example, stu- 
dents who did not take algebra had an average scale 
score of 266, completers of algebra 1 averaged 286, 
algebra 2 completers scored at 309, and students tak- 
ing a fourth level of mathematics averaged 327. The 
same pattern of increases related to course enroll- 
ments held for students in all racial/ethnic and S¥S 
groups (Mullis,etaL, 1991, p. 126-127). 



Advanced Mathematics and Science Courses 
Enrollments 

State data on student enrollments in advanced 
mathematics and science courses beyond first-year 
biology, chemistry, and physics provide another indi- 
cator of the proportion of students preparing for col- 
lege majors in scientific fields. A useful state indicator 
is the proportion of students taking AP mathematics 
and science courses. vSince AP courses use a standard 
curriculum, state enrollment figures provide a com- 
parable measure of advanced instruction in mathe- 
matics and science. 

NUMBER OF U.S. STUDENTS 
TAKING ADVANCED COURSES 
PER 1.000 12TH GRADE STUDENTS 

Advanced Other 

Placement Advanced 

Calculus 33 70 

Biology 21 242 (2nd yr./advanced) 

Ctiemistry 11 32 

Ptiysics 7 12 

Eartti Science — 34 

The state-by-state figures for enrollments in 
advanced courses, expressed as the number of stu- 
dents per 1,000, are reported in Table 10. For pur- 
poses of comparison, the 12th grade student mem- 
bership is used as the basis for analysis, even though 
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TABLE 10 

STUDENTS TAKING ADVANCED/SECOND-YEAR MATHEMATICS AND SCIENCE COURSES: 
ENROLLMENTS PER 1,000 GRADE 12 STUDENTS (OCTOBER 1991) 



Student 
Membership 
Grade 12 



Calculus 
pen, 000 

AP Regular 



Biology 
per 1,000 
Advanced/ 
AP 2nd Year 



Chemistry 
per 1,000 

AP Advanced 



Physics 
perl ,000 



Earth 
Science 
per 1,000 



AP Advanced 2nd Year 



Alabama 


41,725 


34 


39 


59 


215 


26 




13 


9 




Arkansas 


27,544 


— 


61 


— 


223 


'~~ 


— 


— 


0 


11 


Calitornia 


260,693 




91 




156 




30 




7 


29 


Colorado 


33,108 


— 


98 


— 


224 


— 


91 


— 


— 


42 


Connecticut 


28,339 


62 


79 


22 


294 


13 


17 


12 


— 


65 


Delaware 


5.953 


55 


54 


58 


82 


15 


23 


5 


6 


0 


Dist. of Columbia 


3,415 


— 


64 


51 


— 


— 


40 


11 


— 


17 


Florida 


100.210 


46 


24 


22 


687 


15 


17 


15 


10 


88 


Hawaii 


9.290 


37 


5 


8 


65 


23 


— 


9 


— 


5 


Idaho 


14,097 


43 


86 


62 


181 


22 


9 


6 


— 


7 


{ndiana 


60,657 


34 


66 


35 


198 


20 


80 


14 


14 


27 


Iowa 


31,648 


— 


118 


— 


218 


— 


— 


— 


9 


— 


Kansas 


25,889 


41 


75 


t)4 


202 


26 


25 


5 


— 


18 


Kentucky 


36,131 


70 


— 


27 


331 


13 


50 


10 


— 


— 


Minnesota 


52.165 


— 


134 


— 


382 


— 


68 


— 


8 


10 


Mississippi 


25.713 


26 


18 


31 


903 


10 


61 


4 


4 


9 


Missouri 


49,503 


— 


106 


— 


556 


— 


94 


— 


1 


56 


Montana 


9,597 


2 


57 


68 


158 


25 


22 


0 


0 


44 


Nebraska 


18.106 


— 


140 


— 


218 


— 


— 


— 


— 


— 


Nevada 


11,283 


15 


35 


13 


284 


15 


21 


4 


16 


16 


New Mexico 


15,923 


34 


46 


17 


146 


19 


— 


21 


— 


68 


New York 


141,546 


98 


36 


52 


121 


23 


5 


25 


39 


57 


Nortti Carolina 


64,061 


46 


39 


32 


200 


17 


25 


5 


9 


28 


North Dakota 


7,821 




65 




391 




47 




0 


31 


Otiio 


113.420 


31 


66 


25 


217 


18 




11 




27 


Oklatioma 


35,684 


20 


38 


7 


412 


9 


27 


9 




10 


Oregon 


30.226 


34 


69 


38 


89 


19 


27 


14 


— 


9 


Pennsylvania 


107,758 


59 


129 




169 




73 




51 


^4 


Soutti Carolina 


34,638 


59 


29 


34 


154 


14 


29 


6 


6 




Tennessee 


49.011 




55 


21 


142 


10 


13 


9 






Texas 


177,332 




69 




205 




30 




12 


69 


Utati 


27,575 


123 


31 


94 


146 


39 


10 


18 


8 


7 


Vermont 


5.529 


32 


82 


47 


175 


7 


15 


5 


0 


25 


Virginia 


61,328 


65 


75 


51 


136 


27 


25 


9 


5 


45 


West Virginia 


21,611 


33 


36 


10 


350 


2 


52 


0 




2 


Wisconsin 


53,734 


86 


124 


31 


187 


27 


60 


14 


39 


19 


Wyoming 


6.425 


34 


129 


15 


180 


7 


48 








SUM (37 states) 




33 


70 


21 


242 


11 


32 


7 


12 


34 



Nole Data not available 

Source Slate Departments of Education. Data on Public Schools. Fail 1991 Calilorma. fall 1990 NOES. CCD Fall Membership W9l 
Council of Chief Stale School Officers. Stale Education Assessment Center. Washington. DC 1993 



Students may actually be taking advanced courses 
before 12th grade. The state data show that in each 
subject area, some states exceed the national average. 

States with more than 60 of 1,000 students taking 
AP calculus are Connecticut, Kentucky, New York, 
Utah, Virginia, and Wisconsin. In addition, states 



with more than 100 of 1 ,000 students taking regular 
or AP calculus are Delaware, Idaho, Indiana, Iowa, 
Kansas, Minnesota, Missouri, Nebraska, Oregon, 
Pennsylvania, Vermont, and Wyoming. 

Enrollments in AP science courses (sum of biolo- 
gy, chemistry, and physics) were over 60 of 1,000 



students in Alabama, Delaware, District of 
Columbia, Idaho, Indiana, Kansas, Montana, New 
York, Oregon, Utah, Virginia, and Wisconsin. 

A wide variety of courses are included under the 
category of second-year or advanced science (other 
than AP), and the courses var>' from state to state. 
For example, schools in some states offer many 
options for second-year biology, such as botany, 
zoology, and anatomy and physiology, in addition to 
advanced biology. In several states, such as 
Mississippi, Missouri, and Oklahoma, a large por- 
tion of students take a second year of biology to meet 
graduation requirements. Other states have a nar- 
rower range of advanced or second-year science 
courses. Considering these differences, states with 
more than 300 of 1,000 students taking a second- 
year or advanced science courses (sum of biok)gy, 
chemistry, physics, and earth science) were Colorado, 
Connecticut, Indiana, Kentucky, Minnesota, 
Mississippi, Missouri, Nevada, North Dakota, 
Oklahoma, Pennsylvania, Texas, West Virginia, and 
Wisconsin. 

Relationship of State Policies to Course 
Enrollments 

Policy Issues: 

• Do states with policies setting higher course 
requirements for graduation have higher rates of 
course taking in science and mathematics? 

• What is the role of state airriculum frameworks or 
guides in the level of student participation in science 
and mathematics? 

National trends on course taking indicate enroll- 
mentSi rose from 1982 to 1990 after many states 
raised graduation requirements in science and mathe- 
matics. The first Council report on state-level science- 
mathematics indicators in 1990 analyzed differences 
in course enrollments between groups of states with 
different course requirement levels, Now, with the 
1993 Council report, it is possible to track the rate of 
change in course enrollments in relation to individual 
state requirements. 

A 1992 Council survey of state policies showed 
the following totals among the 50 states (Blank and 
Dalkilic, 1992): 

Graduation Requirements 

•10 states require three credits of mathematics, 3 
states require three science credits 

• 3 states require two credits of mathematics and 
science plus one additional credit in mathematics or 
science 

• 31 states require 2 mathematics credits, 36 states 
require two science credits 



• 2 states require one credit in science 

• 7 states leave the policy decision to local dis- 
tricts. 

Curriculum Frameivorks 

• 17 states have an advanced or honors diploma 
with higher mathematics credit requirements, 

and 16 require higher science credits 

• 41 states have state curriculum frameworks in 
mathematics and 4 states are developing frame 
works 

• 30 states have curriculum frameworks in science 
and 15 states are developing frameworks. 

Mathematics 

To analyze the relationship of state requirements 
to course taking in Table 11, states were divided into 
three categories: (1 ) states requiring two and a half to 
three Carnegie course credits, (2) states requiring two 
credits, and (3) states requiring one credit or no state, 
only local, requirements, 

• The states with higher requirements (2.5 to 3) 
had slightly fewer students taking algebra I (87 per- 
cent) but significantly more students taking algebra 2 
(59 percent) than states requiring 2 credits (89 per- 
cent algebra 1, 50 percent algebra 2). 

• The high-requirement states had slightly more 
students taking trigonometry/precalculus (32 vs. 27 
percent). 

• The five states relying on local policies had 
slightly higher algebra 1 enrollments (93 percent). 

• In total mathematics enrollment, the states with 
high requirements (2.5 to 3) had 12 percent more 
students taking mathematics (94 percent) than states 
in the other two categories (both 82 percent). 

All of the states with high course credit require- 
ments, except Pennyslvania, have had state curricu- 
lum frameworks in place and have revised, or are 
revising, the state frameworks to meet the NCTM 
Curriculum Standards. 

A state-by-state analysis of the percentages of 
change in mathematics enrollments from 1990 to 
1992 (from Table 9) was categorized according to 
state credit requirements, and the results are in 
Appendix Table A- 17, At the level of algebra 1 and 
2, the average enrollment increases are slightly higher 
for high requirement states (2.5 to 3 credits) than 
states requiring 2 credits (4.8 percent vs. 4.4 for alge- 
bra 1; 4.3 vs. 4.0 for algebra 2). The rates of change 
in calculus do not differ. The three states that rely on 
local school boards to set requirements have very 
similar rates of increase as other states, except alge- 
bra 2 rose by 17 percent in Iowa and calculus 
increased 8 percent in Nebraska. 



ERLC 



3u 



Science 

Table 1 2 shows the differences in 1991-92 science 
enrollments by levels of state graduation require- 
ments. 

• The states with higher requirements (2,5 to 3) had 
more students taking chemistry (53 percent) and 
physics (25 percent) than states requiring two credits 
(47 percent, 19 percent). 

• The science enrollments for the five states with 
local policies did not differ from the states with high 
state requirements. 

• The total percent of students taking science among 
high requirements states (81 percent) was almost 10 
percent greater than states in the other rvvo categories 
(72 percent, 74 percent). 

The states with high course credit requirements in 
science, except Pennsylvania, have also had state sci- 
ence curriculum frameworks in place. 

An analysis of change in science enrollments from 
1990 to 1992 by state requirements is shown in 
Appendix Table A-1 8. There are small differences in 
science enrollments between the three levels of 
requirements. The average increase in chemistr)' 
enrollments in high-requirement states was 4.5 per- 
cent, with Arkansas having a 10-perccnt increase. 
Among states requiring two credits, the average 
increase in chemistry was 4.9 percent, due mainly to 
more than 10 percent increases in Maine and North 
Dakota. Two local-policy states, Iowa and 
Minnesota, had above-average increases in chem- 
istry'. 

One finding from the analysis of enrollment trends 
by state requirements is that states that rely on local 
board policies have higher enrollments than many 
states with state requirements. In practice, states rely- 
ing on local boards to set policies on graduation 
requirements (e.g., Iowa, Minnesota, and Nebraska) 
may have higher requirements and rates of science- 
mathematics course taking due to local policies that 
consistently support science and mathematics educa- 
tion. Local policies in turn may reflect the views of 
science and mathematics professional organizations, 
admissions policies of higher education institutions, 
or curriculum recommendations from state education 
departments. 

In sum, in 1991-92, the states with higher gradua- 
tion requirements had significantly greater total 
enrollments in mathematics and science; and they 
had greater enrollments in algebra 2, chemistr)', and 
physics than did the states with lower requirements. 
Individual states showed significant increases in 
enrollments at each level of graduation requirements, 
particularly in algebra 1, algebra 2, and chemistry. 
The average enrollment increases for these courses 
were slightly greater for high-requirement states than 
for other stares. 



TABLE 11 

PERCENTAGE OF STUDENTS TAKING MATHEMATICS COURSES 
BY STATE GRADUATION REQUIREMENTS (1991 >92) 

STATE Algebra 1/ Algebra 2/ 

Integrated Integrated Trigonometry/ Total 

Matfil Math 3 Precaicuius Math 

2.5 to 3 Credits 



Arkansas 


95 + 


55 


27 


94 


Connecticut 


81 


59 


38 


94 


Florida 


7Q 
(0 


AO. 


tj 

LO 


Q1 

y 1 


Kentucky 




Dl 


jU 


oo 


New Mexico 


95 + 


Dl 


00 


y 1 


Pennsylvania 


QQ 
00 


bU 


cn 
DU 


oc J 

yb ^ 


South Carolina 


fb 




oc 
JD 


oc 
9d - 


Texas 


07 
Oi 


C7 

b/ 




0/1 

y^ 


Vermont 


7n 
/U 


CO 


on 


7Q 
/O 


Virginia 


on 

yu 


CO 

30 


07 


00 


oUiVl pU SldlcSj 


Q7 
0/ 




*\0 
uc 




2 Credits 










Alabama 


00 

OJ 


cn 


ly 


7C 


California 


on 

cjy 


/IT 


l\ 


77 
/ / 


Delav/are 


C7 
Of 


An 


^0 


/ U 


Dist, of Columbia 


yo + 


1 


i 7 


/ 0 


Hawaii 


CO 

58 


Ol 


ly 


QQ 

oy 


loano 


7A 


Du 




79 


Indiana 


OK 

GJ 


c-3 


Qn 

oU 


7ft 
/ 0 


Kansas 


yb + 






on 
yu 


Maine 


y 1 


70 
/J 


0 1 




Mississippi 


95 + 


64 


29 


87 


Missouri 


95 + 


63 


16 


85 


Montana 


90 


58 


36 


84 


Nevada 


80 


^^3 


19 


78 


New York 


83 


45 


28 


84 


North Carolina 


88 


54 


40 


88 


North uakota 


yj + 


7R 




01 

y 1 


Uhlo 


OD 


cn 
dU 


oc 
oD 


ft4 


Oklahoma 


yo + 


DO 


c6 


fti 

o 1 


Oregon 


on 




9*5 


7Q 


Tennessee 


81 


57 


29 


79 


Utah 


95 + 


66 




88 


West Virginia 


79 


49 


27 


89 


Wisconsin 


95 + 


58 


34 


95 


SUM (23 states) 


89 


50 


28 


82 


Local Board Policies 










Colorado 


80 


48 


32 


74 


Iowa 


95 -f 


67 


32 


96 


Minnesota 


95 + 


62 


34 


77 


Nebraska 


95 + 


58 


22 


87 


Wyoming 


95 + 


59 


28 


76 


SUM (5 states) 


93 


59 


31 


82 


NATION 


91 


55 


29 


87 



Some State Departments ol EcluC3tm Data on Public Schools. Fa-' 199 1 Cai'fomia Fall 1990 
Council ol Chief Stale School Olltcers Slate Education ^ssessmem Center. Washington DC 1993 



TABLE 12 

PERCENTAGE OF STUDENTS TAKING SCIENCE COURSES 
BY STATE GRADUATION REQUIREMENTS (1991-92) 





Rlnlnnii 

Diuiuyy 




rfiysics 


lOldl 


STATE 


l5t Year 


1st Year 


1st Year 


Science 


2.5 to 3 Credits 










Arkansas 


95 + 


43 


14 


80 


Florida 


95 + 


47 


21 


88 


Pennsylvania 


92 


59 


31 


76 


Vermont 


82 


52 


31 


72 


Virginia 


95 + 


59 


25 


79 


SUM (5 states) 


95 + 


53 


25 


81 


1 to 2 Credits 










Alabama 


95 + 


43 


16 


72 


California 


89 


33 


15 


59 


Connecticut 


95 + 


63 


37 


82 


Delaware 


92 


42 


19 


64 


Dist. of Columbia 


85 


61 


17 


70 


Hawaii 


95 + 


41 


24 


77 


Idaho 


87 


44 


14 


70 


Indiana 


95 + 


47 


20 


70 


Kansas 


95 + 


49 


22 


84 


Kentucky 


95 + 


51 


15 


64 


H/laine 


95 + 


69 


50 




Mississippi 


95 + 


57 


17 


80 


Missouri 


90 


46 


18 


84 


Montana 


95 + 


55 


27 


76 


Nevada 


95 + 


43 


18 


73 


New Mexico 


95 + 


40 


16 


72 


New York 


95 + 


58 


28 


86 


North Carolina f 


95 + 


53 


15 


78 


North Dakota 


95 + 


67 


28 


91 


Ohio 


93 


53 


22 


73 


Oklahoma 


95 + 


39 


11 


75 


Oregon 


84 


41 


21 


67 


South Carohna 


95 + 


56 


17 


76 


Tennessee 


95 + 


46 


13 


70 


Texas 


95 + 


46 


15 


7u 


Utah 


95 + 


38 


16 


4b 


West Virginia 


95 + 


48 


13 


78 


Wisconsin 


95 + 


59 


27 


88 


SUM (28 states) 


95 + 


47 


19 


72 


Local Board Policies 










Colorado 


82 


43 


22 


69 


Iowa 


95 + 


64 


30 


87 


Minnesota 


95 + 


52 


25 


69 


Nebraska 


95 + 


50 


24 


80 


Wyoming 


82 


36 


18 


67 


SUM (5 states) 


95 + 


51 


25 


74 


NATION 


95 + 


49 


21 


75 



Source Sidte Depariments ofEducdtfOn Daa on Public Schools, fan 1991. Cshfomia. FaH 1990 
Council ot Chief State Scfwol Ofdcers. State Education Assessment Center. Washington. DC. 1993 



EQUITY IN SCIENCE AND MATHEMATICS 
OPPORTUNITIES 

Policy Issues: 

• Is the gender gap closing in advanced science and 
mathemarics? 

• Are minority students increasing their participation 
in advanced science and mathematics courses? 

Gender Differences 

National studies have shown that differences in 
course enrollments bcrvv'een boys and girls decreased 
in the 1980s (Kolstad & Thorne, 1989; Westat, 
1993). State data in the 1990 Council report shovv'cd 
that in most states, girls' and boys' participation in 
high school science and mathemarics was about the 
same up to and including first-year chcmistr)^and 
second-year algebra (level 3 mathematics). In 1990, 
boys had higher enrollments in advanced mathemat- 
ics and advanced physical sciences. Data on gender 
differences in course taking are important for assess- 
ing progress in schools' efforts to reduce the gender 
gap in mathematics and science achievement demon- 
strated in the NAEP achievement scores. 

The 1992 state course enrollment data by student 
gender are shown in Tables 13 and 14. A total of 21 
states reported these data (which is an increase from 
the 16 states in 1990). In mathematics, the enroll- 
ments of boys and girls are virtually the same at the 
level of algebra 1/integrated mathematics 1 in all 
states. At the level of geometr)', algebra 2, and 
trigonometry, the enrollment rates do not differ by 
^^cnder in 10 states, and in the other 10 states slightly 
more girls are enrolled. Alabama, District of 
Columbia, Florida, Hawaii, North Carolina, South 
Carolina, and West Virginia have 6-10 percent more 
girls than boys taking advanced mathematics courses. 
At the level of calculus, an average of 6 percent more 
boys are enrolled than girls. The 1992 mathematics 
enrollments show an increase from 1990 in the pro- 
portion of girls enrolled in trigonometry from 49 to 
51 percent and an increase in calculus from 45 to 46 
percent. 

In high school science, first-year biology enroll- 
ments were almost the same in all states. Twelve of 
20 states had an average of 4 to 6 percent more girls 
taking chemistry, and all states had more girls taking 
advanced biology (sum of 54 percent girls). Among 
the reporting states, a sum of 12 percent more boys 
took physics (56 to 44 percent), 6 percent more boys 
took advanced chemistr)', and 20 percent more boys 
took advanced physics. From 1990 to 1992, the pro- 
portion of girls taking physics increased two percent 
(from 42 to 44 percent). The proportion of girls tak- 
ing advanced chemistry increased from 45 to 47 per- 
cent and the proportion of girls taking advanced 
physics increased from 36 to 40 percent. 
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TABLE 13 

GENDER DIFFERENCES IN STUDENTS TAKING MATHEMATICS COURSES 

(1991-92) 



STATE 

Arkansas 

Calilornia 

Colorado 

Connecticut 

Dist. of Columbia 

Florida 

Hawaii 

Idaho 

Iowa 

Kansas 

Nevada 

North Carolina 
Ohio 

Pennsylvania 
Puerto Rico 
South Carolina 
Utah 
Vermont 
West Virginia 
Wisconsin 
Wyoming 

SUM: 1992 (21 states) 
SUM: 1990 (16 states) 



% Female Taking 

AlgobraV 
Integrated Math 1 

51 

50 

49 

51 

53 

51 

52 

42 

50 

50 

52 

52 

51 

51 

51 

51 

50 

51 

52 

49 

50 

50 
50 



7o Female Taking 


% Female Taking 


% Female Taking 


Algebra 2/ 


Trigonometry/ 


Integrated Math 3 


Precalculus 


Pa|nl||l|C 


54 




48 


51 


40 


45 


51 


ny 


43 


52 


AQ 

ny 


47 


60 


01 


55 


54 


oo 


47 


56 


bb 


JJ 


50 


A7 


45 


52 


VtQ 


45 


CO 

52 


jU 


45 


52 


ylQ 
<iO 


40 


56 


bH 


52 


51 


50 


45 


51 


51 


48 




Dt 






52 


53 


51 


46 


40 


49 


50 


49 


54 


52 




51 


50 


46 


51 


48 


48 


52 


51 


46 


52 


49 


45 



Note Data not av3ti3t)le 

Source Siste Depaments ol EOucam. Dai3 on PiMc Scfmis. Fan 199 / cmmia Fain990 
Council oi cm Sme Scnooi Odicers. Sidle Cducaiion Assessment Ceniei Washington. DC W93 



Race/Ethnic Differences 

National sample data in Table 15 are available to 
analyze differences in course taking by student 
race/ethnicity. The high school transcript studies con- 
ducted by NCES in 1982 and 1990 allow us to assess 
change in science and mathematics enrollments by 
race/ethnicity (Westat, 1993). 

The trend data show that minority students are 
making some progress in increasing participation in 
higher level mathematics and science courses. For 
example, in 1982 the difference between algebra 1 
enrollments of whites and black students was over 10 
percent, and now the rates are virtually the same. 
However, the difference in white and black enroll- 
ments in algebra 2 has only closed about 2 percent 
(1990 difference at 13 percent). Hispanic students 
made the largest increases in algebra 1 and algebra 2 
enrollments. Asian American students enroll in alge- 
bra 2 and calculus at a higher rate than any group, 
and the rate of increased enrollment in calculus is 3 
times any other group. 

In science, rates of enrollment in biology have 
increased for all race/ethnic groups to virtual parit>' 
at this level. Chemistry enrollments have also 
increased significantly for all groups. Hispanic enroll- 
ments more than doubled, whereas black students 
enrollment increased 19 percent and white students 
increased 18 percent. Asian students continue to have 



the highest enrollments in chemistry. 

At this time, states that are developing education 
data systems based on student records (e.g., Florida, 
North Carolina, and Texas) can analyze course tak- 
ing by race/ethnicity. However, these data were not 
required for the 1991-92 Council science-mathemat- 
ics indicators. They are likely to be reported for 
1993-94. 

Another w^ay to analyze variation in student 
enrollments in science and mathematics is to identify 
SES differences of students in the school. Oakcs' 
(1990b) analysis of data from a national sample of 
secondary schools showed that students in inner-city 
and low-SES schools have less opportunity to study 
advanced courses in science and mathematics. Figure^ 
5 shows the extent of lower opportunities in low-SES 
schools. Figure 5a shows that schools with a high 
proportion of students from poverty backgrounds 
have an average of 2.5 classes (sections) of college 
prep or advanced science per 100 students, whereas 
schools with a high proportion of w^ealthy students 
have over 3 classes of college prep or advanced sci- 
ence and fewer classes of general courses. The pat- 
terns are even more distinct in mathematics, with 
more college prep and advanced mathematics classes, 
and fewer general mathematics courses, in schools 
with more wealthy students as compared to 



TABLE 14 

GENDER DIFFERENCES IN STUDENTS TAKING SCIENCE COURSES 
(1991-92) 



STATE 

Arkansas 

California 

Colorado 

Conneclicul 

Disl. of Columbia 

Florida 

Idaho 

Iowa 

Kansas 

Nevada 

North Carolina 
Ohio 

Pennsylvania 
Puerto Rico 
South Carolina 
Utah 
Vermont 
West Virginia 
Wisconsin 
Wyoming 

SUM: 1992 (20 states) 
SUM: 1990 (16 states) 



% Female 
First Year 

49 
49 
49 
51 
54 
49 
47 
50 
49 
51 
49 
51 
50 
51 
50 
48 
50 
48 
49 
49 



Biology 



49 
50 



% Female 
Advanced/AP 

56 
54 
56 
55 
66 
52 
52 
54 
55 
53 
61 
52 
57 

54 
52 
54 
54 
54 
56 

54 
55 



% Female 
First Year 

53 
51 
50 
52 
58 
53 
49 
51 
50 
52 
56 
52 
52 
52 
54 
46 
51 
55 
52 
50 

52 
52 



Chemistry 



% Female 
Advanced/AP 



45 
46 
40 
60 
45 
49 

44 
40 
52 
45 
50 

50 
35 
52 
46 
47 
49 

47 
45 



% Female 
First Year 

44 
43 
42 
37 
57 
50 
35 
41 
35 
45 
45 
42 
47 
54 
43 
33 
43 
42 
40 
32 



Physics 



% Female 
Advanced/AP 



41 
33 
37 
33 
38 
27 
42 
34 
43 
43 
36 
44 

36 
32 
22 
32 
35 



44 
42 



40 
36 



Note — Dsia not svaifable 

Source Slate Depdffmenisol Education Data on Public Schools. Fan t99l Cahlonm Fall m NCES CCD Fall MembersiUD mi 
CotjnaiolCh,el State School Olficcfs. State Education Assessment Center Washington DC m luu t-aii Memoersi.ip mt 



schools with more students from poverty back- 
grounds. 

Similarly, Figure 5b shows that schools with high 
percentages of white students have more college prep 
and advanced mathematics and science classes, and 
fewer general level classes, than schools with lower 
percentages of white students (i.e., more minority 
students). 

Results from the National Education Longitudinal 
Study of 1988 (Horn &: Hafner, 1992) and the 1990 
NAEP mathematics assessment (Mullis, et al., 1991) 
showed that twice as many eighth grade students 
from high-SES families took algebra in eighth grade 
than students from low-SES families. 

Science and Mathematics 
Enrollments in Large Cities 

In 1992, the Council began a pilot study of indica- 
tors of science and mathematics in large city school 
systems. State education representatives have 
expressed strong interest in analysis of variation in 
science and mathematics indicators within states, in 
addition to state-to-state analysis. Also, NSF is begin- 
ning an urban science and mathematics initiative that 
will focus support for education improvement in 
large cities. Five states reported data on their largest 



•By agreement with the five states, individual city n.imes are not revealed 
because the dara are parr of a pilot study of the city indicators. 



cities to the Council. As a result, data were collected 
on 32 of the 75 largest cities in the United States. 

Table 16 displays the average enrollments in high 
school mathematics courses for the cities in compari- 
son to the state averages. The high and low city is 
also reported for each state.' In California, Florida, 
and Texas, the average enrollments in mathematics 
for large cities are ver>^ similar to the state averages. 
The city averages are lower than the state in New 
York and Ohio. In each, there is substantial variation 
in the course enrollments among the cities; for exam- 
ple, in California, algebra 1 varies from over 95 per- 
cent in the city with a high enrollment to 54 percent 
in the city with the low enrollment, and calculus 
varies from 1 1 to 3 percent. 

The data on science in Table 16 indicate that sci- 
ence enrollments in large cities are very similar to 
state averages, but there is considerable variation 
within states. For example, in Ohio, biology enroll- 
ments in cities vary from over 95 percent to 78 per- 
cent; and physics enrollments vary from 22 to 7 per- 
cent. 

These data show that the science and mathematics 
enrollments differ significantly from city to city, but 
there is no overall pattern of cit>- averages' being sig- 
nificantly lower than state averages. In some states, 
the composite average among the cities is very similar 
to the state average. Also, the average enrollment 
level for any large city school district is likely to 



include wide variation in science and mathematics 
enrollments; thus a city average can mask differences 
among schools. Further analyses of science and 
mathematics in large cities can be conducted with 
state data to assess the variation in science and math- 
ematics participation between and within large cities. 

TABLE 15 

CHANGES IN MAfHEMATiCS AND SCIENCE 
ENROLLMENTS BY RACE/ETHNICITY: 1982 T0 1990 

(Percent of Students Taking Course by Graduation ) 





1982 


1990 


Percent 








Change 


Algebra 1 








Asian American 


66 


72 


6 


Black 


57 


78 


21 


Hispanic 


55 


81 


26 


White 


68 


77 


9 


Algebra 2 








Asian American 


56 


59 


3 


Black 


24 


39 


15 


Hispanic 


21 


39 


18 


White 


39 


52 


13 


Calculus (Regular &AP) 








Asian American 


19 


34 


15 


Black 


2 


4 


2 


Hispanic 


2 


7 


5 


White 


8 


11 


3 


Biology. 1st year 








Asian American 


82 


90 


8 


Black 


71 


91 


20 


Hispanic 


67 


90 


23 


White 


77 


92 


15 


Chemistry. 1st year 








Asian American 


51 


64 


13 


Black 


21 


40 


19 


Hispanic 


15 


39 


24 


White 


34 


52 


18 



Source Westat Inc The 1990 High School Transcript Study Tabulations, US 
Depaitnfienl of Education. 1993. 



FIGURES 

OPPORTUNITIES TO ENROLL IN SCIENCE AND MATHEMATICS 
BY SCHOOL SOCIOECONOMIC STATUS (SES) 
AND RACIAL COMPOSITION 

Sections (Classes) per 100 students 
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TABLE 16 

HIGH SCHOOL MATH AND SCIENCE IN LARGE CITIES: 
PERCENTAGE OF HIGH SCHOOL STUDENTS TAKING SELECTED MATHEMATICS AND SCIENCE COURSES BY GRADUATION 

(1991-92) 





Algebra 1/ 


Algebra 2/ 




Biology 


uniJMiisiry 


Phi/circ 

r uysics 


55TATF/ritv 


Integrated Math i Integrated Math 3 


Calculus 


1st Year 


1$t Year 


Ist Year 


California 


QQ 


AO 


9 


89 


33 


15 


1 1 Laroe Cilv Districts Averaop 


91 




8 


90 


33 


16 


Hiall 


95 + 


63 


11 


95 + 


50 


40 


Low 


54 


28 


3 


77 


23 


7 


Florida 


78 


AC 

46 


7 


95 + 


47 


21 


4 i ?rnp Citv Districts Avprane 


77 




11 


95 + 


48 


22 


Hioti 


95 + 


47 


15 


95 + 


52 


30 


Low 


70 


41 


8 


90 


45 


18 


New York 


OA 

84 


45 


13 


95 + 


58 


28 


{ arnp P.itv f^islrirts Avpranp 


80 


28 


12 


81 


50 


26 


Higli 


81 


j4 


13 


95 + 


95 + 


33 


LUW 


51 


28 


8 


79 


48 


26 


Oliio 


86 


50 


10 


93 


53 


22 


5 Large City Districts, Average 


74 


55 


6 


95 


46 


16 


High 


87 


61 


15 


95 


64 


20 


Low 


55 


43 


3 


78 


26 


7 


Texas 


87 


67 


7 


95 + 


46 


15 


9 Large City Districts. Average 


90 


67 


7 


95 + 


46 


14 


High 


95 + 


33 


10 


95 + 


71 


27 


Low 


74 


49 


5 


83 


38 


10 



Note Includes Grade 8 enrollmeni m Algebra 1 Data were reported lo CCSSO by state departments ol education as part d a special study ol science and main indicators m 32 ol the 
75 largest citics 

Source Stale Deoanments ol Education Data on Public Schools Fall 1991 California, fall 1990 
Council ol Chiel Stats Schoo' Officers. State Educadon Assessment Center Washington, DC 1993 



INDICATORS OF TEACHER QUALITY, 
SUPPLY, AND SHORTAGE 

Policy issues: 

• Has the supply of qualified teachers in science and 
mathematics improved? 

• How well prepared are our science and mathemat- 
ics teachers? Is there greater equity in the science and 
mathematics teaching force? 

National commission reports of the 1980s high- 
lighted the problem of underqualified teachers in sci- 
ence and mathematics and impending teacher short- 
ages (National Science Board, 1983; Carnegie Forum 
on Education and the Economy, 1986). Some data 
showed that many well-qualified teachers were leav- 
ing science and mathematics teaching, few new col- 
lege graduates were going into teaching, and a large 
portion of current teachers were not adequately pre- 
pared in science and mathematics (Aldrich, 1983; 
Johnston & Aldridge, 1984; Darling-Hammond, 
1984). 

Many of the state policy initiatives in the 1980s 
were aimed at improving the supply of teachers by 
raising teacher pay, providing loans and grants for 
students entering teacher training, and developing 
alternative routes to teacher certification. Other state 
policy initiatives were aimed at raising the prepara- 
tion and qualifications of teachers through higher 
standards for initial teacher certification, providing 
indicator programs for new teachers, and requiring 
additional education for recertification (NGA, 1986; 
Blank & Espenshade, 1988). 

Indicators can assist policymakers and educators 
in determining the extent of change since the 1980s, 
particularly at the state level, where many decisions 
affect teachers. There are three key policy questions 
that need to be addressed by the indicators: first, 
whether states and school districts are attaining an 
adequate supply of science and mathematics teachers; 
second, the degree of improvement in the qualifica- 
tions of the science and mathematics teaching force, 
as recommended by the NEGP; and third, the extent 
of improvement in equity of the teaching force. 

TEACHER SUPPLY IN SCIENCE AND MATHEMATICS 

A first level of analysis is whether the overall supply 
of teachers is sufficient. Under existing hiring stan- 
dards, arc school districts able to hire teachers for 
each classroom? National statistics do not show cur- 
rent shortages of teachers in science and mathemat- 
ics. The rate of teacher attrition in science and mathe- 
matics is now relatively low — only 5 percent annual- 
ly — the same figure as for all teachers (Bobbitt, et al., 
1 991 ). Also, the number of new college graduates 
with majors in science and mathematics education 
has gone up significantly in the 1980s (NCES, 1 985, 
1990). Furthermore, school districts are depending 

o 
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FIGURE 6 

PERCENTAGE OF TEACHERS WITH MAIN ASSIGNMENTS 
IN MATH AND SCIENCE 
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Source Stale Departments of Education, Data on Public Sctiools. Fall 1991. CatifGrma. 
Fall 1990 Council of Chief State Schoof Officers. Slate Education Assessment Center 
Wasfiington. DC. 1993 

less on new graduates and hiring more experienced 
teachers from the "reserve pool." In 1988, only 26 
percent of new hires were first-year teachers 
(Rollefson, 1991). 

However, the national averages do not identify 
shortages at state and local levels or shortages in spe- 
cific teaching fields. The Council's 1990 science- 
mathematics indicators revealed a shortage of chem- 
istr\' and physics teachers in at least 1 1 states, and 
shortages of mathematics teachers in states with high 
population growth and many small, rural districts 
(Blank & Dalkilic, 1991). 

Teacher Supply in 1992 

A starting point for assessing the current supply of 
science and mathematics teachers is the total number 
of teachers in each state by teaching field, or teaching 
"assignment." For the 1992 science-mathematics 
indicators, states reported the total number of high 
school teachers and middle grades teachers in mathe- 
matics and science and the number of teachers by 
"main assignment" (50 percent or more of teaching 
periods/classes) and "other assignment" (less than 50 
percent of teaching periods/classes). 

High School Teachers 

Table 17 shows the total numbers of high school 
teachers by state in mathematics, biology, chemistry. 
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TABLE 17 

NUMBER OF MATHEMATICS AND SCIENCE TEACHERS IN GRADES 9—12 

(1 991-1992) 













Earth 




Math 


Biology 


Chemistry 


PItyslcs 


Science 


ctatc 
oTATfc 


1 Oacner* 






T6ich6rs 


Teachers 


Alabama 


1,608 


826 


378 


286 


21 


n^ao^a 












Ml I^UIId 


1.050 


934 ' 









Arkantja*? 

ni rSul loOo 


Vo9 ** 


629 


306 


238 


64 


Paiifnrnia 




3.887 


1,365 


922 


550 


OUIUIaUO 


1 

I ,L.I J 


1.131 * 








in nnopt ipi it 


1 ,JtJ 


fi7Q 


375 


263 


257 


uei aware 


1 DC 


SI ** 

J 1 


ifi 


30 ** 


8 * 


UlSl. Ol UOlLjlTlUld 












rlUliUd 


o.oou 


9 497 


691 


401 


1.323 


Georgia 












ndWdll 


J » 0 


194 


59 


44 


92 


Iriahn 
lUdllu 


747 


253 


131 


91 


148 


illinni<N 

IIMl IU<0 


3,799 


1,369 


687 


321 


204 


InHiana 

IllUldlld 


C.,C. 1 U 


i!oi5 


507 


366 


287 


Inwa 


1,534 


746 


426 


389 


225 


rxdilbdo 


1.224 


632 


391 


274 


98 


Kpnti fPku 


1.568 


716 


344 


219 


51 


LUUloldltd 












Mainp 


825 


363 


211 


177 


162 


ividi y lai lu 








261 




ivtdbbdunubeub 




741 


441 


309 


^J1 irhinan 
ivMUiiiydii 


J. JUU 


863 


438 


261 


130 


IVllllllCoUld 


1.787 


741 


501 


375 


111 


ftni^piccinni 

iVilbSioDippi 


1 , 1 He. 


7Q9 


548 


197 


7 


iVIISSOUIl 




1 0*^8 


588 


378 


162 


IVtUlUdlld 


JUU 


251 


167 


134 


175 


INeUldoKd 












INcVdUd 


474 


211 


77 


50 


91 


Mpw HamR"Nhirp 


471 


181 


67 


37 


26 


Npw Ipr'sPu 


3,677 


922 


448 


163 


327 


Mpvw Kyipvirn 


716 


313 


143 


98 


41 


Mpw Ynrk 


7,555 


5,047 


1.835 


1.089 


2.831 


Mnrth Parnlina 

INUi 11 1 Odl Ull 1 Id 


3^318 


{368 


571 


351 


328 


Mnrth Haknta 

nUl 111 UdMJld 


tUU 


261 


176 


124 


8 


Ohin 


4.210 


1,797 


1.014 


748 


410 


UMdIlUllld 


1 701 

1 . f U 1 


914 


463 


243 


65 


ureyon 


1 907 










rcllllbyiVdllld 


fi 44? * 


1.939 


1,065 


693 


778 


Pnprtn Rirn 


1,582 


414 


231 


119 


94 


RhnrJp Island 


413 


153 


88 


52 


10 


^niith Harnlina 


1,845 


664 


346 


232 


2 




467 


228 


155 


123 


28 


Tpnnpccpp 


1,892 


697 


362 


237 


71 


Texas 


10^612 


4.367 


1.682 


1,043 


334 


Utah 


1,243 


456 


124 


80 


344 


Verrnont 


278 


127 


80 


73 


77 


Virginia 












Washington 












West Virginia 


1019 


381 


162 


108 


283 


Wisconsin 












Wyoming 


275 


147 


88 


71 


63 


NATION 


116,849 


46,864 


21,277 


13,610 


12,273 



' An/om. Colorado Bidogy (ctai - all science Massacf)us€tls lolal ^ K— 12 full-time eQuivalenf: Pennsylvania mi ^7— 12. Mam assignmeni only 
Nole Tom by subiect ^ All teachers assigned lo teach subiect 1 or more periods/classes— Data not available 
Naiional totals include impulalion for nonreporting slates 

Source State Deparlments of Education. Data on Public Schools. Fall 1991. Caiiiurnia. Fail 1990 
Council ol Chief Stale School Officers Stale Education Assessment Center. Washington. DC. 1993 



physics, and earth science. The 1992 totals for teach- 
ers in science and mathematics can be compared with 
the totals in 1990, to obtain an indication of change 
(see state data by assignment in Appendix Tables B-1 
through B-6). 

NUMBER OF HIGH SCHOOL TEACHERS 
ASSIGNED ID MATHEMATICS AND SCIENCE: 
1990 T0 1392 



TABLE 18 

MATHEMATICS AND SCIENCE STUDENT/TEACHER RATIO IN GRADES 9—12 





1992 


1990 


Chanoe 


Mathematics 


116.850 


109.500 


+ 7.350 


Biology 


46.900 


46.300 


+ 600 


Chemistry 


21.300 


21.200 


+ 100 


Physics 


13.600 


14.100 


" 500 


Earth Science 


12.300 


13.400 


-1.100 



The enrollment figures for high school mathemat- 
ics (see Table 4) show that the total student enroll- 
ment increased by 3 percent from 1990 to 1992. The 
total number of teachers in mathematics has 
increased by over 7,300, or 7 percer.i. In science, the 
total enrollments have increased by 3 percent, with 
most of the increase in advanced/second-year biology 
and chemistr)\ The total number of teachers in biolo- 
gy increased by 600, or 1.3 percent; and chemistry 
teachers increased by 100, or 0.5 percent. The num- 
ber of teachers assigned to physics declined by 500, 
or 3 percent; and the number of teachers in earth sci- 
ence declined by 1,100, or 8 percent. Some physics 
and earth science teachers may have been reassigned 
to biology or chemistry. Also, a total of 800 teachers 
were assigned to "integrated science" in 1 1 states. 

Student/T eacher Ratios 

Another measure of teacher supply is the 
student/teacher ratio, as shown in Table 18. The stu- 
dent/teachers ratio is based on the total state student 
membership and the estimated teacher time assigned 
to a subject. It provides a standardized statistic for 
comparing states on the supply of teachers for each 
subject area; and it also provides an indicator of the 
opportunity for students in each state to study math- 
ematics and science, particularly in advanced fields.'" 

The average number of high school students as 
compared to current teachers are: 

• 149 students per mathematics teacher, 

• 217 students per biology teacher, 

• 447 students per chemistry teacher, and 

• 971 students per physics teacher. 

These national ratios indicate widely differing 
opportunities to take mathematics and science. If we 
assume 5 classes per teacher (and current staffing lev- 
els), all students could take mathematics in a class of 



' Srutlcnr/rcacher ratio = student membership divided by number of 
teachers with main assignment in a subject plus .25 times the number of 
ttMchers with other assignment in the subject. This estimate of total assigned 
teacher time by subject was developed by the Council to standardi7e state 
teacher data by subicct, which is typically not reported by teacher full-time 
equivalents (FTRs). 



Students/Math 
Teacher 



Students/Biology 
Teacher 



Students/Chemistry Students/Physics 
Teacher Teacher 



STATE (Grades 9—12) 


(Grades 9 — 10) 


(Grades 11—12) 


(Grades 11 


Alabama 


192 


292 


720 


1143 






— 


— 


— 


Ari7nna 


164 


185 • 


— 


— 


Arkansas 


135 


180 


376 


813 


California 


180 


287 


658 


1431 


Dnlnradn 


132 


149* 


— 


— 


nnnnprtiriit 


95 


138 


226 


426 


DeiawarR 


122 


215 


447 


384 


Di^t nf nnliimhia 

UtOi- 1 V^UIUillUIQ 




— 


— 


— 


Flnrifia 


73 


173 


447 


879 


Gfiornia 




— 


— 


— 


Hawaii 

1 IQrvQI 1 


105 


188 


455 


736 


Idaho 


159 


229 


444 


965 


Illinois 


131 


201 


323 


697 


Indiana 


138 


181 


314 


710 


Iowa 




— 


— 


— 


Kansas 




— 


— 


— 


Kpntiirkv 


126 


179 


325 


1032 


1 niiisiana 




— 


— 


— 


Maine 




— 


— 


— 


Maryland 




— 


— 


— 


MassarhiiSPfK 


105 


163 


247 


418 


Mirhinan 


132 


295 


536 


1127 


Minnpsnta 

1 V 11 1 II 1 u o u lu 


148 


200 


373 


636 


Mjccjccinni 

IVI lOOiOOI^[JI 


1 cv 


121 


183 


865 


Missnnri 

IVII OOUU 1 1 


128 


164 


308 


rai 


Mnnhna 


100 


156 


240 


435 


Nebraska 




— 


— 


— 


Nevada 


149 


203 


466 


1059 


New Hamnshire 

l^wf? 1 lUIIIL/OIMIv 




— 


— 


— 


New Jprspv 


84 


176 


330 


924 


New Mpifino 


127 


197 


444 


977 


Npw York 


119 


108 


227 


439 


Mnrth flarnlina 

l>iU{ U 1 \jQ\ Ul II lu 


111 


173 


327 


994 


North Dakota 

iiUiui i^urxuiu 


97 


141 


241 


451 


Ohio 


140 


198 


328 


692 


Oklahoma 

vy iMui 1^1 1 iu 


98 


124 


317 


863 


Orenon 


127 


243 


— 


— 


Pennsylvania 


116 


145 


234 


412 


Puerto Rico 


139 


238 


346 


734 


Rhnd° kland 

III lUU'^ lOlul IU 


93 


148 


226 


376 


South Carolina 


103 


' 195 


293 


809 


South Dakota 


98 


142 


255 


419 


Tennessee 


145 




000 


1 lOn 


Texas 


104 


171 


352 


879 


Utah 


136 


198 


647 


1427 


Vermont 


102 


125 


209 


253 


Virginia 










Washington 










West Virginia 


95 


152 


352 


1024 


Wisconsin 










Wyoming 


115 


123 


200 


265 


SUM (39 states) 


149 


217 


447 


971 



Nole Studenl/leacher fatio ^ sluden! membership divided by lescher lime sssigned to subjecl (number of mam 

assignmeni teachers + 25 times number wifh other aasignmeni) 

' Arizona. Colorado - All science lor students 5—- 12 — Data not available 

Source State Departments ol Education, Data on Public Schools, fall 1991 Calilornia. FaP 1990 NCSS CCD Fall 
Membership 1991. 

Council ol Chiel Slate School Otkers. State Education Assessment Center. Washington. DC. 1993 



TABLE 1 9 

NUMBER OF MATHEMATICS AND SCIENCE TEACHERS IN GRADES 7—8 



Students/Math Students/Science 





Math 


ledcner 


oClouCc 




STATE 


Teachers 


(Grades 7-8) 


Teachers 


(Grades 7-8) 


Alabama 


1.359 


127 


1.261 


138 


Alaska 












Arizona 








— 





Arkansas 














California 


6.908 


154 


4.821 


201 


Colorado 


1.032 


103 


974 


109 


Connecticut 


937 


92 


782 


99 


Delawar6 


123 




122 





Dist. of Columbia 








— . 


Florida 


3.029 


135 


6.119 


62 


Georgia 













Hawaii 


360 


96 


221 


162 


Idaho 


405 


144 


325 


168 


Illinois 


1.166 


229 


1.072 


249 


Indiana 


1.601 


113 


1.470 


122 


Iowa 












Kansas 


628 





652 





Kentucky 


1,189 


110 


980 


126 


Louisiana 










Maine 


425 





368 





Maryland 












Massachusetts 














Michigan 


1,953 


134 


1.767 


147 


Minnesota 


963 


172 


843 


188 


Mississippi 


1.038 


99 


832 


124 


Mi'^*^o^ri 


1.294 


125 


1.289 


126 


Montana 


401 


105 


381 


105 


Nebraska 










Nevada 


300 


118 


198 


193 


New Hampshire 


89 








New Jersey 


2,322 


89 


1,237 


143 


New Msxico 


483 


119 


456 


118 


New York 


6.092 


92 


5.382 


90 


North Carolina 


2.774 


97 


2,173 


113 


North Dakota 


459 


87 


392 


100 


Ohio 


2.634 


129 


2.220 


145 


Oklahoma 


922 


123 


850 


135 


Oregon 


645 


145 


476 


178 


Pennsylvania 






— 


— 


Puerto Rico 


1.412 


92 


748 


162 


Rhode Island 


232 


90 


217 


97 


South Carolina 


1,637 


93 


1.168 


127 


South Dakota 


319 


106 


298 


112 


Tennessee 








— 


Texas 


6.421 


114 


5.742 


120 


Utah 


272 


316 


217 


426 


Vermont 










Virginia 










Washington 










West Virginia 


461 


112 


276 


189 


Wisconsin 










Wyoming 


231 


79 


199 


92 



SUM (36 States) 52,516 166 46,528 177 



Note Sludent^eacher ratio = student membership divided by teacher time assigned to subject (number of mam assignment 

teachers ^ 25 times number with other assignment) Math total Alt teachers assigned to rvath 1 of moie periods/classes — Data not available 

Source Stale Depadments of Education Data on Pubhc Schools. Fall 1991 Cahfornta. Fall 1990 

Council o! Chief Slate Schooi OtfiCBfs. State Education Assessment Center. Washington. DC 1993 



30 students, while only 1 in 7 students could take 
physics. The student/teacher ratios also differ widely 
by state. 

The students/mathematics teacher ratio shows 
that 13 states reported more than 135 students per 
teacher in mathematics with Alabama the highest at 
192 students per teacher, and California next at 180 
students per teacher, whereas 8 states have less than 
100 students per teacher. This ratio means if all 
grade 9-12 students in Alabama were taking mathe- 
matics at one time, the average teacher would he 
teaching 192 students. The states with high ratios are 
likely to have less flexibility to respond to increased 
student interest in mathematics. 

In chemistr)^ four states have more than 500 stu- 
dents per teacher (Alabama, California, Michigan, 
and Utah), and 8 states have more than 1,000 stu- 
dents per physics teacher. States with ver\' high ratios 
of students per science teacher would have great diffi- 
culty in increasing instruction in chemistry and 
physics. 

Grades 7-8 Teachers 

The total numbers of science and mathematics 
teachers in grades 7-8 by state are shown in Table 
19. Some states have all teachers at these grades 
assigned by subject area only; other states have many 
teachers with a general assignment that may include 
science or mathematics in middle schools or self-con- 
tained classes. The data on general grade 7-8 assign- 
ments are incomplete for many of the states. In 35 
reporting states, there are 52,500 mathematics teach- 
ers and 46,500 science teachers in grades 7-8. If we 
use statistical imputation for non reporting states, we 
can estimate the national total as 63,100 mathemat- 
ics and 55,600 science teachers in grades 7-8. 

The student/teacher ratios are also reported in 
Table 19. Most states have mathematics ratios of 70 
to 120 students per teacher. Two states have more 
than 200 students per teacher assigned in mathemat- 
ics, which probably means that most rrijihematics 
teaching is done by teachers with ^.j assignment and 
certification in elementary or general secondary edu- 
cation. Eleven states report fewer than 100 students 
per mathematics teacher. The student/science teacher 
ratios are slightly higher across the states, with 3 
states reporting more than 200 students per science 
teacher and 5 states reporting fewer than 100 stu- 
dents per teacher. 

Main vs. Other Assignments 

Figure 6 shows the proportion of all high school 
teachers in mathematics and four science fields — 
teachers who teach a majority of time in that field 
("main assignment"). Nationally, 8 of 10 teachers of 
mathematics have their main assignment in mathe- 
matics, and 2 of 10 teach less than half time in math- 
ematics. In the teaching fields of physics and earth 



science, a far smaller proportion of teachers are 
assigned a majorit)^ of their teaching time to these 
fields — 3 of 10 physics teachers and 5 of 10 teachers 
of earth science. 

Figure 6 also illustrates the proportion of science 
and mathematics teachers in grades 7 and 8 that 
teach a majority of time in the subject (main assign- 
ment). The percentages show that 7 of 10 middle 
grades science teachers primarily teach science, and 
6.5 of 10 mathematics teachers at this level primarily 
teach mathematics. One-third of mathematics teach- 
ing is done by teachers from other disciplines. Fifteen 
states reported data on grade 7-8 teachers with a gen- 
eral elementary or middle school assignment, who 
teach mathematics or science. In Colorado, Illinois, 
Kansas, Ohio, and Oregon, teachers with a general 
assignment teach a third or more of the mathematics 
and science in grades 7 and 8 (see Appendix Table B- 
6). 

State-by-state data on teaching assignments (see 
Appendix Tables B- 1 through B-6) show^ that states 
vary widely in the proportion of teachers wMth their 
main assignment in science and mathematics. For 
example, states with over 90 percent of their high 
school mathematics teachers spending a majority of 
time teaching mathematics are Arizona, Colorado, 
Illinois, Michigan, New Jersey, Oklahoma, 
Pennsylvania, Rhode Island, and West Virginia. At 
the other extreme, one-rhird or more of high school 
mathematics teaching is done by teachers from other 
disciplines in California, Hawaii, Idaho, North 
Dakota, Puerto Rico, South Dakota, and Utah — 
teachers who have their main assignment in another 
subject. 

Higher numbers c^f teachers with "other assign- 
ments" in mathematics and science may be due to 
population growth (such as in California), as well as 
increases in state course requirements. In science, 
states with more small, rural districts, such as 
Arkansas, Oklahoma, and North Dakota, have fewer 
teachers with primary assignments in any of the sci- 
ence fields; and states with a greater proportion of 
urban and suburban districts, such as Connecticut, 
New York, and Pennsylvania, have more teachers 
with primary assignments in the science fields. 

Age of Science and Mathematics Teachers 

In 1990, the states reported data on the age distri- 
bution of science and mathematics teachers. These 
data were not repeated in the 1992 data report from 
states, but data collection will be repeated in the 
1993-94 school year. 

Data on the age of science and mathematics teach- 
ers provide useful information for estimating possible 
shortage fields as teachers near retireinent age. Figure 
7 shows summary statistics from the state aggregate 
data (Ml teacher age by field. Illustrated are the pro- 
portion of teachers aged .50 and over and under age 
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FIGURE? 

PERCENTAGE OF MATHEMATICS AND SCIEi^jCE TEACHERS 
UNDER AGE 30 AND OVER AGE 50 

■ Under 30 
□ 50 and Over 




MATHEMATICS BIOLOGY CHEMISTRY PHYSICS ALL PUBLIC 

HIGH SCHOOL 
TEACHERS 



Source- Stale Departmenls of Education. Data on Public Schools. Fall 1989. N. Carolina. 
Fall 1988 

Council ol Chiel Stale School Ollicers. Siaie Education Assessment Center. Washington, 
DC 1993. 



30 in the 36 reporting states. The proportion of 
teachers over age 50 varies by teaching field from 19 
percent of mathematics teachers to 23 percent of 
physics teachers. The proportion under 30 varies 
from 13 percent in mathematics and chemistry to 12 
percent in biology and 1 1 percent in physics. The 
proportion of science and mathematics teachers 
reaching retirement age varies little from the average 
of 21 percent over 50 among all high school teachers. 

The age distributions of mathematics and science 
teachers do vary widely by state in all fields. Table 20 
shows that shortages of science and mathematics 
teachers can be anticipated in a few states with much 
percentages of their teaching force over age 50, 
including Minnesota, Delaware, California, 
Michigan, and Wisconsin. States with numbers of 
teachers over age 50 significantly below the average 
are Alabama, Kentucky, North Dakota, Ohio, 
Oklahoma, and South Carolina. According to NCES 
projections, attrition rates from elementary and sec- 
ondary teaching will be rising to almost 10 percent 
per year after 1995 because of increasing retirement 
(NCES, 1989). States that have flat or declining pop- 
ulations over the past two decades, particularly 
northeastern and midwestern states, have higher pro- 
portions of older science and mathematics teachers. 
Many of the teachers over 50 years of age in these 
states were hired in the 1960s when school enroll- 
ments were increasing. 



TABLE 20 

PERCENTAGE OF MATHEMATICS AND SCIENCE TEACHERS OVER AGE 50: 
HIGH AND LOW STATES 



High States 


Math 


Siology 


Chemistry 


Physics 


California 


26 % 


21 % 


23 % 


22 % 


Connecticut 


20 


24 


27 


29 


Delaware 


28 


23 


41 


29 


Illinois 


23 


28 


30 


32 


Michigan 


24 


26 


33 


29 


Minnesota 


29 


30 


45 


43 



Low States 



Alabama 


13 % 


12 % 


15 % 


18 % 


Kentucky 


10 


14 


13 


12 


North Dakota 


13 


16 


13 


16 


Ohio 


13 


16 


15 


14 


Oklahoma 


11 


9 


13 


18 


South Carolina 


13 


13 


17 


17 


NATION 


19 % 


20% 


22% 


23% 



Source Slate Departrvents ol Education. Data on Public Schools. Fall 1989. N Carolina. Fall 1988 
Council ol Chiel State School OlUcers. State Education Assessment Cenie>. Washington, DC. 1990 



INDICATORS OF EQUITY 
IN THE TEACHING FORCE 

For the 1990 Council report, states reported data on 
two indicators of equity among current teachers in 
science and mathematics: gender and race/ethnicit)'. 
The distribution of science and mathematics teachers 
by gender and race/ethnicity provides a basis for 
states and the nation to compare the characteristics 
of the current teaching force with goals of improving 
the match between students and teachers in terms of 
gender and race/ethnic characteristics. 

National survey data show that minorit)' science 
and mathematics teachers and female science teach- 
ers are vastly under represented considering the stu- 
dent population in our schools (Weiss, 1987). Oakes' 
analysis of teacher characteristics and student partici- 
pation and opportunities in science and mathematics 
demonstrated that the rate of participation of minori- 
ty and female students in science and mathematics is 
related to the characteristics of their teachers (Oakes, 
1990a). 

Gender of Science and Mathematics Teachers 

Figure 8 provides national summary statistics on 
the gender of high school science and mathematics 
teachers in four fields as of 1990, based on data from 
40 states. The percentage of female teachers differs 
by subject: 45 percent in mathematics, 37 in biology, 
34 in chemistry, and 22 in physics. By comparison, 
50 percent of all high school teachers are female. 

State-by-state statistics on the gender of mathe- 
matics and science teachers show that the distribu- 
tions vary widely. For example, in mathematics. 
Figure 9 shows that the percentage of female teachers 
varies from 21 percent in Minne.sota to 69 percent in 
both North and South Carolina. 

Figure 9 also indicates that in biology the percent- 
age of females varies from 16 percent in Montana 
and Wisconsin to 63 percent in Alabama. The per- 
centages of female mathematics and science teachers 
by state shows that geographic region is associated 
with the gender of science and mathematics teachers. 
Thirteen states have more female than male mathe- 
matics teachers, and eight of these states are in the 
Southeast. Six states have more female mathematics 
teachers than female high school teachers in general: 
Alabama, Kentucky, Mississippi, New Jersey, North 
Carolina, South Carolina, and Virginia. States in the 
Southeast have the highest proportion of female high 
school science and mathematics teachers, and states 
in the Midwest have the lowest proportion. 

New Teachers in Science and Mathematics 

A second indicator of equity in teacher supply is 
the number of new, first-year teachers entering sci- 
ence and mathematics teaching in each state. 

Table 21 provides a state-by-state comparison of 
the proportion of new mathematics and science 
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FIGURES 

GENDER OF MATHEMATICS AND SCIENCE TEACHERS 
(40 STATES) 



■ MALE 
□ FEMALE 




MATHEMATICS BIOLOGY CHEMISTRY PHYSICS 



ALL PUBLIC 
HIGH SCHOOL 
TEACHERS 



Source Stale Departments of Educatm. Data on Public Schools. Fall 19S9. N Carolina. 
Fall 1983 

Council of Chief Slate School Olficers, State Education Assessment Center. Washington, 
DC 1993 

teachers in their first year of teaching. The data on 
mathematics teachers show that: 

• Five states have more than 6 percent new first- 
year mathematics teachers (Arkansas, 17; Idaho, 10; 
Mississippi, 37; Montana, 9; and New Mexico, 7 
percent). 

• Amo g the reporting states, 5 percent of all 
mathematics teachers were new, first-year teachers in 
1991-92. 

• Three states have more than 5 percent new, first- 
year science teachers (Idaho, 6; Delaware, 1 2; and 
Mississippi, 31 percent). Four percent of all high 
school science teachers were new to teaching in 
1991-92. 

• About 7 percent of all mathematics and science 
teachers were new hires (new to current district). 

• The data show that over one-third of the teach- 
ers hired in mathematics and science were experi- 
enced teachers who either transferred from another 
district or state, or returned to teaching. The states 
with over half of new hires in 1991 -92 being experi- 
enced teachers were: California, Delaware, 
Minnesota, New Mexico, North Dakota, Oklahoma, 
Oregon, South Dakota, and Texas. 

New Minority and Female Teachers 

In 1991-92, the states reported the numbers of 
new teachers by gender and racc/ethnicity. These 
data provide a current update on the degree of sue- 
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FIGURE 9 

PERCENTAGE OF FEMALE TEACHERS IN MATHEMATICS AND BIOLOGY 
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cess that schools are having in each state in recruiting 
and hiring more minority and female science and 
mathematics teachers. The summary statistics are as 
follows. 

CHANGE IN COMPOSITION OF 
SCIENCE AND MATHEMATICS TEACHING 
(1991-92) 





Percent 


Percent 




Minority 


Female 


All Mathematics teachers 


11 


45 


New. First-Year 






Mathematics teachers 


14 


55 


All Science teachers 


8 


34 


New, First-Year Science teachers 


12 


52 



The data show that the percentage of new minori- 
ty teachers in mathematics (14 percent) and science 
(12 percent) is slightly greater than the current repre- 
sentation of minorities in the teaching force in high 
schools (1 1 percent mathematics, 8 percent science). 
More than half of new science and mathematics 
teachers are female, and the percentages are signifi- 
cantly higher than the current representation of 
female teachers. These data on new teachers are con- 
sistent with national data from NSF surveys of col- 
lege graduates which show a recent trend of only 



small increases in the number of minority graduates 
in science, mathematics, and engineering, but larger 
increases in the numbers of female graduates in these 
fields (National Science Board, 1991). 

State-by-state data on new minority and female 
teachers are shown in Appendix Table B-17. The 
state figures show that nine states have a larger pro- 
portion of new minority mathematics teachers than 
the current representation of minorit)' teachers 
(California, Connecticut, Michigan, New Jersey, 
North Dakota, Pennsylvania, Rh:)de Island, Texas, 
Utah). Nine states also have a larger proportion of 
minority science teachers than the current representa- 
tion (California, Connecticut, Delaware, Kentucky, 
New Mexico, Pennsylvania, Rhode Island, Texas, 
Utah). 

Race/Ethnicity of Science 
and Mathematics Teachers 

A third indicator of equity in the science and 
mathematics teaching force is the race/ethnicity of 
current teachers. In 1990, stare data on the race/eth- 
nicity of science and mathematics teachers (grades 9- 
12) showed the following percentages of white and 
minority' teachers in 33 reporting states (with percent 
minorit)- teachers equal to the sum of four race/ethnic 
groups: African American, Hispanic, Asian 
American, and American Indian/Pacific Islander). 
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PERCENTAGE OF NEW TEACHERS 
IN MATHEMATICS AND SCIENCE 
(FALL 1991) 



TABLE 21 

NEW HIGH SCHOOL TEACHERS IN SCIENCE AND MATH 
(1991*92) 




MATHEMATICS BIOLOGY CHEMISTRY PHYSICS 



Table 22 shows that the states with the highest 
proportions of minority teachers in science and 
mathematics (over 15 percent) are in the Southeast 
states and Hawaii. There is relatively little vi'riation 
among mathematics, biology, and chemistry in the 
percentage of minority teachers, although chemistr)' 
and physics have slightly fewer minorities in most 
states. 

Table 22 also provides state-by-state comparisons 
of the proportion of minority high school science and 
mathematics teachers with the proportion of minori- 
ty students. Among the 33 states that reported 
teacher racc/ethniciry by field, only 1 1 states had 
over 10 percent minorit)' teachers in any of the three 
fields. Of the 20 states with more than 20 percent 
minority students, only 5 states have even half as 
many minority teachers in mathematics, biology, or 
chemistry as the proportion of minority students 
(Virginia, Alabama, South Carolina, Mississippi, 
Hawaii). 

New Teachers in Large Cities 

The five states that reported data for the pilot 
study of science and mathematics in large cities also 
reported on the number of new teachers in Appendix 
Table B-7. The data show that large city school dis- 
tricts have about the same percentage of new, first- 
year teachers as their states as a whole. California 
has 5 percent new, first-year mathematics and science 
teachers, and the 1 1 large cities have about the same 
percentages. Ohio and Texas have fewer new teach- 
ers in large city schools than the state average. New 
York had slightly more new mathematics teachers in 
3 large cities, but both percentages are small (2 vs. 1 
percent). 

Three of the four states had fewer new hires in 
large cities than the state as a whole. For example, 





% New 


%New 


% Newly 


% Newi 




of All 


of Ail 


Hired 


Hired 


STATE 


Math 


Science 


Matti 


Scienc 


Alabama 


4 % 


3 % 


7% 




Alaska 


— 


— 


— 


— 


Arizona 


— 


— 


— 


— 


Arkansas 


17 


3 


17 


3 


California 


5 


4 


10 


7 


Colorado 


4 


5 


7 


8 


Connecticul 


1 


1 


— 


— 


Delaware 


8 


12 


23 


18 


Dist. of Columbia 


— 


— 


— 


—- 


Florida 


5 


5 


5 


5 


Georgia 


— 


— 


— 


— 


Hawaii 


6 


3 


10 


4 


Idaho 


10 


6 


14 


9 


Illinois 


3 


4 


6 


6 


Indiana 


2 


2 


— 


— 


Iowa 


3 


2 


4 


4 


Kansas 


4 


4 


6 


5 


Kentucky 


6 


3 


9 


5 


Louisiana 


— 


— 


— 


— 


Maine 


2 


1 


— 




Maryland 


— 


— 


— 


— 


Massachusetts 


— 


— 


— 


— 


Michigan 


6 


3 


3 


2 


Minnesota 


3 


3 


7 


7 


Mississippi 


37 


31 


— 


— 


Missouri 


5 


4 


9 


7 


Montana 


9 


5 


— 


— 


Nebraska 


— 


— 


— 




Nevada 


5 


5 


7 


6 


New Hampshire 


— 


— 


— 


— 


New Jersey 


2 


2 


3 


5 


New Mexico 


7 


4 


15 


10 


New York 


1 


1 


4 


4 


North Carolina 


5 


5 


10 


8 


North Dakota 


5 


3 


12 


10 


Ohio 


3 


2 


6 


4 


Oklahoma 


5 


4 


13 


10 


Oregon 


4 


3 


9 


6 


Pennsylvania 


2 


1 


2 


2 


Puerto Rico 


4 


4 


4 


4 


Rhode Island 


3 


1 


— 


— 


South Carolina 


4 


3 


8 


6 


South Dakota 


4 


4 


11 


11 


Tennessee 










Texas 


6 


5 


14 


11 


Utah 


1 


1 


1 


1 


Vermont 


2 


3 


4 


3 


Virginia 










Washington 










West Virginia 










Wisconsin 










Wyoming 


8 


3 


13 


7 


SUM (38 states) 


5% 


4% 


7 % 


7 



Note Now Is! year ~ 0 year leaching experience. Newly hired - 0 year exoenence in t urrent dtslr ct Science - I 
or more periods assigned m biology, chemistry or physics adjusted lor t/3 ol teactiers mth multiple science 
assignments Math = I or more penod assigned in math Source State Departments ol Education. Data on 
Public Schools Fall 1991. Calilornia. Fall 1990 - Dat3 not avadatjie 
Council ol Chiei State School Olficers. Stale Education Assessment Center Washington, DC 1993 
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TABLE 22 

MINORITY TEACHERS IN MATHEMATICS AND SCIENCE BY 
MINORITY STUDENTS IN STATE 





% Minority 






% Minority Teachers (9—12) 






STATE 


Students (K— 12) 


Math 


Biology 


Chemistry' 


Physics 


All lilnt. CmmmmI 

All nion ocnool 


Maine 




0 0/ 


U % 


U /o 


U '0 


.J /o 


Idaho 


0 

0 


o 

z 


<< 
1 


U 


1 

1 


0 


Iowa 


0 
0 


A 

A 


n 
U 


1 

1 


1 


1 
1 


Ulan 


Q 

0 


o 


0 


1 
1 


1 
1 




North Dakota 


o 
9 


0 


1 


1 

1 


u 


0 


Kentucky 


in 


0 


0 
0 


1 


1 

1 




Montana 




1 


1 

1 


n 
U 


u 


0 


Kansas 


14 


o 

3 


o 

2 


A 

4 


o 
0 


4 


Indiana 


14 


o 

3 


o 

3 


0 


o 
.0 


4 


Wisconsin 


15 


o 

2 


o 

2 


4 

1 


•4 
1 


0 


Ohio 


16 


3 


r 

5 


o 

2 


1 


b 


Pennsylvania 


17 


o 

3 


o 

3 


1 


A 


0 


Rhode Island 


4 -J 

17 


o 

2 


o 

2 


r 

5 


0 


b 


Michigan 


22 


7 

7 


o 

3 


1 


1 


Q 
0 


Connecticut 




o 

6 


o 

6 


0 


0 


J 


Colorado 


oc 

25 


c 
3 


c 

b 






7 


Nevada 




0 


7 


0 
0 


n 
u 


in 


Arkansas 


07 

27 


1 A 

10 


1 n 
10 


b 


/I 

H 


in 

1U 


Oklahoma 


oo 

28 


r 

5 


c 
3 


A 


1 

1 


0 


Delaware 


on 

30 


o 
0 


4 


n 
0 


in 


-t 1 
1 1 


North Carolina 


32 


14 


16 


11 


0 


lb 


Virginia 


00 


10 


1^ 


lU 


lU 


1R 
i J 


New Jersey 


32 


1 A 
10 


7 

7 


c 
3 


0 

6 


iU 


Illinois 


35 


11 


1 o 

12 


7 

7 


A 

4 


10 


Maryland 


38 


17 


16 








Arizona 


39 


6 


5 






10 


MIdUdlild 


41 


18 


1Q 
i V 




15 


21 


South Carolina 


43 


22 


21 


17 


15 


20 


Texas 


48 


18 


17 


11 


8 


19 


Mississippi 


48 


26 


30 


27 


24 


31 


Calilornia 


53 


18 


16 


12 


9 


18 


New Mexico 


58 


20 


19 


19 


15 


25 


Hawaii 


76 


71 


61 


67 


59 


78 


SUM (33 states) 


31 % 


11 7o 


10 % 


7 % 


4 % 


11 % 



Note Percent rr.inonty leactiers = Asm/Paatic Islander. Black. Hispanic, and Americdn Indian Niiinber oi teachers m each race/ethmc group 
available m Blank & Dalktiic. 1990 Minority teachers reported under Biology tor Colorado. An/ona Maryland r. All science fields 

Sowccs (Teacheis) Stale Departmenls of Education. Fall 1989. (Students) NCES. Schools and Staff ing Sutvey Washingion. DC. US Oepdftment of Education Spring 199J 
Council ol Chief State School Officers. State Education Assessment Center. Washington. DC. 1993 



California large cities had 8 percent new mathemat- 
ics hires, as compared to the state average of 10 per- 
cent, Texas' large cities had about half the percentage 
of new hires as state as a whole. The data on new 
hires in large cities versus state averages confirm the 
verbal reports of administrators in urban districts on 
the difficulty' of attracting and hiring science and 
mathematics teachers. A larger portion of new hires 
in large cities are first-year teachers. Part of the prob- 
lem may be due to large cit>' districts having restrict- 
ed budgets that limit their ability to attract more 
highly paid, experienced teachers; and it is likely that 
many experienced teachers are not interested in 
transferring to large urban school systems. 



TEACHER PREPARATION IN SCIENCE AND 
MATHEMATICS 

The Councirs priority indicators of science and 
mathematics education focus on three indicators of 
teacher preparation: (1) the proportion of teachers 
with state certification in the assigned teaching field, 
(2) the percentage of teachers with a major in their 
assigned teaching field, and (3) the average number 
of college courses that teachers have completed in sci- 
ence and mathematics. 

Certification in Teaching Field 

State certification in the assigned teaching field 
indicates that teachers have a basic level of prepara- 
tion in the subject. Using state personnel files and 
teacher assignment data, states reported, for exam- 
ple, the percentage of high school biology teachers 
that are certified in biology. Additionally, the data 
were disaggregated by teachers who spend a majority 
of their time teaching biology' (main assignment), and 
those teaching biology as a secondary or third assign- 
ment (other assignment). Often, policymakers and 
educators are interested in the percentage of teachers 
who are not state certified (i.e., the percentage of 
"out-of- field'' teachers). The proportion of teachers 
who are certified in the fields in which they are teach- 
ing is an important policy indicator for state and 
local educators because state certification is often 
used as a basic measure of teacher qualification and 
as an indicator of teacher supply and shortage 
(Murnane & Raizen, 1988). It is not an adequate 
measure of quality of teacher preparation, particular- 
ly in cross-state comparisons, because of the differing 
state standards for certification. 

For the 1992 science-mathematics indicators, 32 
states reported the numbers of teachers certified, or 
not certified, in their assigned teaching fields. The 
data are supported by states in Tables 23 (grades 9- 
12). As shown in Figure 10, among the high school 
teachers in the reporting states, 12 percent of mathe- 
matics teachers were not state certified in mathemat- 
ics, 9 percent of biology teachers were not certified, 8 
percent of chemistry teachers, 13 percent of physics 
teachers, and 19 percent of earth science leachers. 
Among the teachers in grades 7-8, 10 percent of 
mathematics teachers were not certified in mathemat- 
ics, and 1 1 percent of science teachers were not certi- 
fied in science. In addition, 26 percent of grade 7-8 
mathematics teachers and 19 percent of science 
teachers were certified in general elementary, middle 
grades, or secondary^ teaching. 

The total percentage of teachers certified and not 
certified can be disaggregated by main assignments 
versus other assignment by subject. 



FIGURE 10 

PERCENTAGE OF HiGK SCHOOL MATHEMATICS AND SCIENCE 
TEACHERS NOT STATE CERTIFIED 
(32 STATES) 
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Source- Stale Departments of Education. Data on Public Schools. Fall 1991. California, 
Fall 1990 Councif of Chief Stste Sctiool Officers. State Education Assessment Center. 
Washington. PC 1993 

CERTIFICATION OF HIGH SCHOOL MATHEMATICS AND 
SCIENCE TEACHERS BY ASSIGNMENT 



Main Assignment 

7o Certified % Not Certified 

Mathematics 73 6 

Biology 63 4 

Chemistry 56 3 

Physics 33 3 

Earth Science 48 6 



other Assignment 
% Certified % Not Certified 



14 
28 
36 
54 
32 



6 
5 
5 

10 
14 



The summary figures show that in the sciences a 
majority of teachers that are not state certified are 
assigned to the subject as an "other'' (or second) 
assignment. In high school mathematics, one-half of 
the 12 percent of teachers not certified have mathe- 
matics as their main assignment (6 percent) and one- 
half teach mathematics as an other assignment. In 
physics, over two-thirds of teachers are assigned on a 
part-time basis, and 1 of 6 of these teachers are not 
certified in physics. 

TYPE OF CERTIFICATION OF SCIENCE TEACHERS 

7o Certified % Certified % Not Slate 

Specific Field Broad-Field Certified 

Biology 72 19 9 

Chemistry 66 26 8 

Physics 56 31 13 

Earth Science 53 27 20 



Two-thirds of the states certify secondary science 
teachers through "broad field" certification, as well 
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TABLE 23 

CERTIFICATION OF MATH AND SCIENCE TEACHERS: GRADES 9-12 





Math: 


Biology: 


Ctiemlstry: 


Ptiysics: 


Earth Science 




% Not 


% Not 


% Not 


% Not 


7o Not 


STATE 




Cerflfied 


nertiflflri 

wBriMIQU 


Cprilfinil 


rnriiflntl 


Alabama 


4 % 


2 % 


6 % 


19 % 


10 % 


Arkansas 


1 


2 


7 


11 


9 


Calilornia 


20 


18 


17 


17 


12 


Connecticut 


2 


3 


2 


12 


24 


Colorado 


25 


7 











Delaware 


6 


6 


0 


7 


0 


Florida 


29 


19 


3 


3 


28 


Idaho 


4 


4 


18 


40 


11 


Illinois 


21 


22 


17 


17 


8 


Indiana 


4 


4 


6 


15 


35 


Kentucky 


1 


2 


2 


16 


55 


Minnesota 


2 


2 


12 


11 


23 


Misssissippi 


10 


20 


25 


50 


14 


Missouri 


1 


4 


7 


26 


35 


Montana 


1 


4 


1 


4 


5 


Nevada 


5 


1 


0 


4 


8 


New Mexico 


.4 


.3 


0 


1 


2 


New York 


8 


8 


7 


16 


23 


North Carolina 


7 


3 


.2 


8 


8 


North Dakota 


0 


0 


0 


0 


0 


Ohio 


10 


4 


2 


3 


5 


Oklahoma 


5 


3 


4 


10 


29 


Oregon 


14 


4 








Pennsylvania 


13 


9 


9 


11 


8 


Puerto Rico 


10 


1 


1 


6 


5 


Rhode Island 


0 


A 


0 


0 


0 


South Carolina 


8 


8 


6 


8 


50 


South Dakota 


1 


1 


2 


7 


0 


Utah 


12 


13 


13 


18 


36 


Vernnont 


3 










West Virginia 


5 


6 


10 


12 


3 


Wyoming 


8 


4 


6 


7 


3 


SUM (32 states) 


12 % 


9 % 


8 % 


13 % 


19 % 



Nole % Not Certified = Teschers assigned 1 or mow period/class to subject with rjo state certific3ticn m subject Cdorado Biology - All science ■ -Data not av3ilable 
Source State Departments of Education. Data on Public Schools, fati 1991 California. Fall 1990 
Councii of One! State Sctioo! Officers. State Education Assessment Center. V/ashington. DC 1993 



as in specific fields of biology, chemistry, and so 
forrii. (See Appendix Tables B-8 and B-9 for state 
certification requirements.) The summary data from 
states show that almost one-third of science teachers 
in the reporting states were certified through a broad 
field certification. About the same proportion of 
teachers had broad-field certification among teachers 
with their main assignment in science as among 
teachers with an other assignment in science. Many 
schools must hire teachers to teach two or three sci- 
ence subjects, and they tend to hire teachers who 
have received state certification through a broad-field 
(or nonspecialist) method of science certification. 

In Table 23, the st^ite percentages of noncertified 
teachers vary widely. States witli high percentages of 
noncertified mathematics teachers are California (20 
percent), Colorado (25 percent), Florida (29 percent), 
Illinois (21 percent), and Pennsylvania (13 percent). 
States with high percentages of noncertified chem- 
istry teachers are California ( 17 percent), Idaho ( 18 



percent), Illinois (17 percent), iMississippi (25 per- 
cent), and Utah (13 percent). In physics, Alabama 
(19 percent), Kentucky (16 percent), Missouri (26 
percent). New York ( 16 percent), Oklahoma ( 10 per- 
cent), and West Virginia (12 percent) have shortages 
of certified teachers; and the states with a shortage of 
certified chemistry teachers also tend to have physics 
shortages (e.g., California, Illinois, Mississippi, and 
Utah). Appendix Tables B-10 and B-1 1 show state 
data on certification of teachers in grades 7-8. 

State Requirements by* Rate of Noncertification 

States have different requirements for teacher cer- 
tification and one possible reason for differing rates 
of noncertified teachers is differences in the level of 
state requirements for certification. (See Appendix 
Tables B-8 and B-9 for state requirements.) For 
example, a question that can be examined is whether 
states requiring more subject area course credits have 
higher rates of noncertified teachers. Among the 5 



states with high noncertified mathematics teachers, 
Florida requires 21 credits; Illinois requires 24 cred- 
its; and California, Colorado, and Pennsylvania 
requirements are set by higher education institutions 
(with state approval of programs). The average state 
requires 27 credits in mathematics, and 14 states cer- 
tify through institutions of higher education. Among 
the 5 states with high rates of noncertified teachers in 
chemistr)% Mississippi requirements are set by institu- 
tions of higher education, Idaho requires 20 credits, 
Illinois requires 24 credits, and Utah requires 45 
quarter credits. The average among states is 30 cred- 
its. These requirement levels indicate that among 
states that currently have a shortage of certified 
teachers in high school mathematics and science, 
there is no pattern of higher than average require- 
ments. 

Do states with few noncertified teachers have 
lower, less stringent requirements? Among five states 
reporting 0 to I percent noncertified in mathematics, 
Kentucky requires 30 mathematics credits, Missouri 
30 credits, Montana 30 credits, Rhode Island 30 
credits. South Dakota 18 credits, and North Dakota 
requirements are set by higher education institutions. 
Thus, these states do not have less stringent require- 
ments for mathematics certification than other states, 
and a similar pattern holds in the sciences. 

Some states have a policy of recognizing a 
teacher's "endorsement" to teach courses in a subject 
that is not their main assignment. The "endorse- 
ment"* is based on completing a minimum number of 
credits in a field (often the equi\ alent of a college 
minor) to teach courses in the field, and these teach- 
ers are typically counted as "certified.'' This policy 
reduces the number of noncertified teachers in several 
states, including Alabama, Maryland, and South 
Dakota. 

Important factors in the rate of noncertified teach- 
ers in mathematics and science are related to state 
demographics. For example, two states with high 
population growth, California and Florida, have 
many noncertified mathematics teachers and science 
teachers. Oakes (1990b) research on equity in science 
and mathematics shows that schools in inner cities 
and schools with a high percent minority students 
have significantly more noncertified teachers (see 
Figure 12). 

Pennsylvania, Illinois, and California have a high 
percentage of enrollments in schools in large cities 
that have these characteristics, and these factors raise 
the state proportion of noncertified teachers. A third 
factor affecting state noncertified teachers is the num- 
ber of small rural districts and high schools in the 
state. Highly rural states, such as Oklahoma, 
Mississippi, and Utah, experience problems in hiring 
certified science teachers due to the many small high 
schools. 
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FIGURE 11 

PERCENTAGE OF STUDENTS IN MATHEMAflCS 
WITH NONCERTIFIED TEACHERS 
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Source Stale Departments of Educsnon. Data on Pubnc Schools Fall 1991 California Fall 1990 
Council of Cfiiet State Sctioof Officers Stale Educal'on Assessment Center. Washington DC. 
1993 



Students Taught by Noncertified Teachers 

The percentage of noncertified teachers in a state 
may not accurately reflect the extent to which mathe- 
matics instruction is being provided by poorly pre- 
pared teachers. A statistic that gives a clearer picture 
of the size of the problem is the percentage oi stu- 
dents taught by noncertified teachers. Figure 1 1 com- 
pares the percentage of noncertified teachers with the 
percentage of students affected by these teachers. 
Fourteen states were able to report this level of detail 
from their state data systems, hi sum, 8 percent of 
high school students are taught by noncertified math- 
ematics teachers as compared to 12 percent of teach- 
ers who are not certified in mathematics. Thus, the 
number of noncertified teachers overrepresents the 
number of students exposed to these teachers by one- 
third. California's 20 percent of noncertified teachers 
in mathematics instruct 13 percent of the students in 
mathematics (still a large number of students). The 8 
percent of noncertified teachers in New York teach 5 
percent of the students, and the 10 percent noncerti- 
fied in Ohio teach 6 percent of the students. 

Certified/Noncertified Teachers in Large Cities 
The 1992 pilot study of science and mathematics 
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FIGURE 12 

SECONDARY MATHEMATICS AND SCIENCE TEACHERS' 
QUALIFICATIONS BY SCHOOL RACIAL COMPOSITION 
AND TYPE OF COMMUNITY 

Percent of teachers qualified 
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Source Oakes J . Multiplying Inequatities. The Effects of Race. Social Glass, and Tracking 
on Ooporlunities to Learn Mathematics and Science Rand Corp . Sanla Monica. CA. 1990 
p 61 

Counoi of Chief State Softool Officers State Education Assessment Center. Washington. 
DC. 1993 

indicntors for large cities provides data for three 
states to compare the proportion of certified teachers 
in large cit)' schools and state averages. Appendix 
Table B-18 shows that California has about 10 per- 
cent more noncertified mathematics and science 
teachers in large cities than the state as a whole. New 



York and Ohio also hawr more noncertified teachers 
in their large cit>' districts. In these three states the 
data show it is more difficult to hire and retain certi- 
fied mathematics and science teachers in large cities. 

College Major in Assigned Teaching Field 

A second indicator of teacher preparation in sci- 
ence or mathematics is the percentage of teachers 
that hold a degree in their assigned field. This indica- 
tor sets a higher standard for preparation in science 
or mathematics than state certification. A teacher's 
academic knowledge, as measured by the amount of 
coursework preparation, has been found to be relat- 
ed to student learning, particularly in science and 
mathematics (Shavelson et al., 1989). Monk's (1993) 
new analysis of the Longitudinal Study of American 
Youth, which follows the academic progress of a 
national sample of students, shows that each addi- 
tional mathematics course taken by mathematics 
teachers above the minimum translates into 2 to 4 
percent higher student achievement scores (up to 5 
additional courses). The National Education Goals 
Panel uses the percentage of teachers in science and 
mathematics with an undergraduate or graduate 
degree, or major, in their teaching field as a measure 
of progress toward Goal 4 on science and mathemat- 
ics education (NEGP, 1992). The 1990 Council 
report on science-mathematics indicators also report- 
ed these data as a measure of teachers' coursework 
preparation. 

The 1991 Schools and Staffing Survey (SASS) pro- 
vides the most recent state-by-stare data on college 
majors of teachers, as reported in Table 24. The state 
percentages are based on responses from a represen- 
tative sample of teachers in each state. Small states 
that had less than 30 math or science teachers in the 
sample do not have state estimates. The results show 
that the percentage of high school math teachers with 
a major in math or math education (undergraduate 
or graduate degree) varies from 42 percent (Alaska) 
to 90 percent (Minnesota), for teachers with their 
main assignment in math. For all teachers of math, 
the percentages vary from 25 percent (Alaska) to 87 
percent (Alabama) of teachers with a math major. 
The national average is 69 percent with a math 
major among teachers with their main assignment in 
math, and 61 percent with a major among all math 
teachers. (Standard error estimates for Table 24 are 
in Appendix Table B-20.) 

Table 24 also shows the percentage of high school 
science teachers with a major in a field of science or 
in science education. The percentage of teachers with 
a science major varies from 58 percent (Arkansas) to 
91 percent (Mar>'land), for teachers with their main 
assignment in science. For alt teachers of high school 
science, the state percentages vary from 48 percent 
(Arkansas) to 85 percent (Connecticut). The national 
average is 79 percent with a science major among 
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TABLE 24 

PERCENTAGE OF MATHEMATICS AND SCIENCE TEACHERS 
WITH MAJOR IN FIELO (GRADES 9—12, SPRING 1991) 
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Alabama 
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41 
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73 


82 


77 
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69% 
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Noles Percent mth major ^ Percent of assigned teachers with an undergraduate or graduate degree Hh a major m matti (science fieidlor niait) education {science euucatm). see 

standard errors for estimates m Appendix Tabfc B- 18 -~ Respondents too leA for a refiabie state estimate 

Source NCES. Sctioots and Staffing Survey Public Sct^oct Teactiers. Washington. DC. US Department of Education Spnng 19^1 

Council Of Chief State School Officers. State Education Assessment Center. Washington. DC 1993 
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FIGURE 13 

CHANGE IN PERCENTAGE OF TEACHERS WITH MAJORS IN MATHEMATICS: 

1988 T0 1991 

■1988 a1991 
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FIGURE 14 

CHANGE IN PERCENTAGE OF TEACHERS WITH MAJORS IN SCIENCE: 
1988 TO 1991 

■1988 D1991 
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teachers with their main assignment in science, and 
70 percent for all science teachers. 

The bar graph in Figure 13 illustrates the state-to- 
state variation in percentages of high school math 
teachers with a major in their field, and the percent 
change from 1988 to 1991. Nationally, the percent- 
age of high school mathematics teachers with a 
mathematics major decreased by 2 percent from 
1988 to 1991, from 63 to 61 percent. Figure 14 
shows the variation in science majors by state and the 
percent change from 1988 to 1991 . Nationally, the 
percentage of science teachers with a science major 
increased by 6 percent, from 64 to 70 percent. Thus, 
only slight improvement has been made toward one 
objective for National Goal 4 lO "increase by 50 per- 
cent the number of teachers with a substantive back- 
ground in science and math" NEGP, 1992). 

In addition to comparison of state averages, many 
educators are interested in the variation in prepara- 
tion of teachers within their state. One approach is to 
examine the differences in teacher preparation by 
characteristics of the schools. The results of Oakes' 
(1990b) anfxlysis of teacher preparation from a 
national survey of teachers and schools in 1986 are 
illustrated in Figure 12. The data show clearly that 
teachers qualifications vary significantly by the char- 
acteristics of schools. Students in inner city and 
urban schools had approximately 70 percent of sci- 
ence and mathematics teachers who were certified in 
their assigned field and about half of the teachers had 
a degree in their assigned field. Students in schools 
with more than 90 percent minority teachers had 
even less chance of having a well-qualified teacher in 
science or mathematics. 

The results of the National Education 
Longitudinal Study of the eighth grade class of 1988 
showed that 50 percent of math teachers of high-SES 
students had a degree in math or math education, 
while 38 percent of teachers of low-SES students had 
a math degree (Horn & Hafner, 1992). 

Amount of Teacher Coursework 

The preparation of teachers in their teaching field 
can also be measured by the number of undergradu- 
ate and graduate courses in science and mathematics 
that teachers have completed. This indicator can pro- 
vide a more current picture of the preparation of 
teachers in their field, since the college major could 
have been completed from 1 to 40 years previously. 
Also, the number of science and mathematics courses 
can indicate the preparation of teachers at tne level of 
elementary, middle grades, and high schools. The 
number of teachers with a degree in science and 

"Difference of means significant iit the .001 level ot stnristica! signifi- 
can«.c. This finding indicates a correlation between teachers' coursework in 
math and students' math proficiency, but there may be other factors that 
account for the relationship. For example, students with higher achievement 
entering eighth grade may be assigned to teachers with more coursework in 
mathematics. 



mathematics may not be a useful indicator in many 
states for elementary and middle grades teachers. 

Two sources of state-level data are available on 
the number of courses teachers have completed: 
NAEP and SASS. Both sor.rces are from teachers self- 
reports. This report includes data from the 1990 
NAEP Mathematics teacher questionnaire. 

On the NAEP questionnaire teachers reported the 
number of college courses in completed in the seven 
areas of mathematics content recommended by the 
NCTM Professional Standards for the Teaching of 
Mathematics. As a national average, 52 percent of 
8th grade students had mathematics teachers one or 
more mathematics courses in each of six or seven of 
the recommended content areas. Forty-eight percent 
of teachers had one or more courses in five or fewer 
of the areas. The NAEP results for 1990 demonstrat- 
ed that the amount of mathematics coursework com- 
pleted by teachers has a positive relationship to stu- 
dent mathematics proficiency (Mullis et al., 1991). 
Students who have teachers with coursework in six 
or seven of the mathematics areas have a significantly 
higher mathematics proficiency (271) than students 
who have teachers with coursework in four or five 
areas (263) or zero to three areas (262)." 

The state level data on mathematics coursework 
of teachers shows that seven of the ten states with the 
highest average mathematics proficiency had rates of 
teacher coursework in six or seven areas that were 
above the national average. Three of the high scoring 
states. North Dakota, Minnesota, and Nebraska, had 
over 70 percent of their students being taught by 
teachers with coursework in six or seven areas (see 
Table B-19 in the Appendix). Conversely, seven of 
the ten states with the lowest average mathematics 
proficiency had less than 50 percent of students being 
taught by teachers with coursework in six or seven 
areas. 

The NAEP assessment also asked teachers to 
report the number of courses in methods of teaching 
mathematics that they had completed. The 1990 
results indicate that nationally 28 percent of 8th 
grade students had teachers who had no coursework 
in the teaching of mathematics, while at the other 
extreme 20 percent of 8th grade students had teach- 
ers with three or more methods courses. However, 
these differences among teachers in mathematics 
methods courses were not related to higher or lower 
average student mathematics proficiency on NAEP. It 
is possible that the quality of preparation and teach- 
ers' knowledge of how to teach 8th grade mathemat- 
ics does make a difference, but the current NAEP 
questionnaire does not collect this information. 



INDICATORS OF SCHOOL CONDITIONS 

The conditions for teaching and learning are impor- 
tant factors in the effectiveness of science and mathe- 
matics education. Since the initial development of a 
system of science-mathematics indicators, the 
Council has sought useful, meaningful indicators of 
differences in school conditions across states. This 
report focuses on three kinds of indicators: (1) size of 
science and mathematics classes, (2) availability of 
instructional materials and resources, and (3) use of 
calculators in the classroom. 

Class Size 

Data from the 1991 Schools and Staffing Survey in 
Table 25 show that the average class in high school 
mathematics varies by state from 26 students 
(California, Florida) to 17 students (Maine, New 
Jersey, North Dakota, Oklahoma, Wyoming). The 
national average is 21 students per mathematics 
class. From 1988 to 1991, the average mathematics 
class maintained the same number of students, while 
the average science class increased from 22 to 23. In 
advanced mathematics classes (algebra 2, trigonome- 
try, or calculus), the average class size is also 22 stu- 
dents. Class size in advanced mathematics varies by 
state from 30 students per class to 15 students per 
class. The variation in class size by state is illustrated 
in Figure 15. 

The percent of classes over 30 students provides 
information on class size distribution by showing the 
proportion of very large classes in a state. National 
sample data from SASS show that 9 percent of all 
math classes have over 30 students. The national 
results also show that 14 percent of algebra 1 classes 
have more than 30 students and 11 percent of 
advanced mathematics classes have over 30 students. 

AVERAGE CLASS SIZE AND PERCENT OF 
CLASSES OVER 30 STUDENTS 
(GRADES 9-12) 



Average Percent Classes 

Size Over 30 

All Mathematics 21 9 

Algebra ' 23 14 

Advanced Math 22 11 

(algebra 2. trigonometry. 

calculus) 

All Science 23 11 

Biology 23 10 

Physics 18 5 



Five states have over 20 percent of classes in 
advanced piathematics with more than 30 students — 
Florida (50 percent), California (37 percent), Utah 
(35 percent), New Mexico (24 percent), Minnesota 
(22 percent). Twelve states have less than 1 percent 
of mathematics classes with more than 30 students. 

Table 25 shows science class size differs consider- 
ably by state. Utah has an average of 28 students per 
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science class and California has an average of 27 per 
class, while Wyoming averages 16 students in a sci- 
ence class. The national average is 23 students per 
class. In biology classes, the average size is also 23 
students and state averages vary from 17 to 26 stu- 
dents per class. 

Nationally, 1 1 percent of all science classes are 
over 30 students. The national results also show that 
10 percent of biolog)' classes have more than 30 stu- 
dents and 5 percent of physics classes are larger than 
30. 

Five states have over 20 percent of biology classes 
with more than 30 students — California, Florida, 
New York, Tennessee, and Utah. Fifteen states have 
less than 1 percent of science classes with more than 
30 students. 

Standard errors for class size by state are shown in 
Appendix Table B-21. 

Teachers' Perceptions of the 
Availability of Materials 

A second indicator of school conditions by state 
focuses on mathematics education. The 1990 NAEP 
teacher questionnaire asked eighth grade mathemat- 
ics teachers: "How well supplied are you by your 
school system with the instructional materials and 
other resources you need to teach your class?" The 
state indicator from the compiled results, as shown in 
Figure 16, is subjective because it is based on teacher 
attitudes or opinions, but it does generate data direct- 
ly from the classroom-level on the availability of 
materials and resources. 

Nationally, teachers of 3 1 percent of eighth grade 
students reported they "get some or none'' of the 
materials and resources they need, while 13 percent 
said they received "all" the materials and resources 
they need and 56 percent said they received "most" 
of what they need. The level of agreement with a 
shortage of materials and resources varied by the 
socioeconomic level of the school community — only 
10 percent in advantaged urban schools, but 40 per- 
cent in disadvantaged urban schools and 31 percent 
in rural schools (29 percent in schools in other areas). 

The state percentage of eighth grade teachers that 
reported having "some or none" of needed materials 
varied from over 45 percent (Louisiana, West 
Virginia, District of Columbia, Guam, and Virgin 
Islands) to less than 20 percent (Iowa and Wyoming). 
The state NAEP analysis conducted by CCSSO 
examined the relationship of average state mathemat- 
ics proficiency to teachers' perceptions of the avail- 
ability of mathematics materials and resources. There 
is a strong correlation (r = -.861) between average 
state mathematics proficiency and the state's percent- 
age of students with teachers who receive some or 
none of the instructional materials and resources they 
need. As illustrated in Figure 16, the states in the top 
quintile of mathematics proficiency had an average 




TABLE 25 

AVERAGE CUSS SIZE IN MATHEMATICS AND SCIENCE AND PERCENT CLASSES OVER 30 STUDENTS 

(GRADES 9—12) 
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FIGURE 15 

AVERAGE GLASS SIZE IN HIGH SCHOOL MATHEMATICS AND SCIENCE 
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of 14 percent of students with teachers reporting 
some or no materials and resources, while the states 
in the bottom quartile of mathematics proficiency 
had an average of 52 percent of students with teach- 
ers reporting this problem.'- 

Use of Calculators 

The 1990 NAEP mathematics assessment provided 
state-level data on students' use of calculators. 
Nati.-^nwide, 19 percent of the eighth grade students 
in 1990 had unrestricted use of hand calculators in 
their mathematics classrooms, and 24 percent were 
permitted use of calculators on tests. The mean 
NAEP score of students having access to calculators 
(280) was significantly higher than the score for stu- 
dents with restrictions (263). 

The results indicate that students who have access 
to calculators as part of their daily learning of mathe- 
matics are learning more and arc not disadvantaged 
when asked on tests to compete with students who 
have only used paper and pencil A large portion of 
the assessment required these calculator-friendly stu- 
dents to work without their calculators during the 
NAEP tests. 

Figure 17 shows the relationship of overall state 
mathematics proficiency and the percentage of stu- 
dents allowed unrestricted use of the calculator in 



mathematics class at the eighth grade level. There is a 
significant positive relationship. Eleven of the 12 
states with highest overall student mathematics profi- 
ciency had at least 20 percent of their students 
reporting unrestricted use of calculators in their 
mathematics classes, with a mean of 26 percent. Nine 
of the 12 states with the lowest overall mathematics 
proficiency had less than 15 percent of their students 
with unrestricted use of calculators, with a mean of 
16 percent," 



'Other drulyscs show that thv stare ptTccnr of teachers reporting a 
shortage i>t matcnak and resources is correlated wnh the state SLS. 

' Difference of means signi(i».ant at the .02 level of statistical sinnifi- 
caute. 



FIGURE 16 

PERCENTAGE OF STUDENTS TAUGHT BY TEACHERS REPORTING 
THEY GET SOME OR NONE OF THE MATERIALS AND RESOURCES THEY NEED. 
BY STATE RANK ON MATH PROFICIENCY 
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FIGURE 17 

PERCENTAGE OF STUDENTS ALLOWED UNRESTRICTED USE OF CALCULATORS 
IN MATH CLASS, BY STATE RANK ON MATH PROFICIENCY 
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SUMMARY: STATE AND NATIONAL POLICY ISSUES AND 
SCIENCE-MATHEMATICS INDICATORS 



A major issue in the 1990s for science and mathe- 
matics education — and education in general — is the 
effects of policy reforms and initiatives on improving 
student learning. The national education goals set a 
high standard by assessing progress on student learn- 
ing against achievement levels that reflect the consen- 
sus of subject area experts and teachers about what 
students should know and be able to do. The 1992 
NAEP mathematics results show policymakers and 
mathematics educators that only a quarter of grade 8 
students are at or above the Proficient level, and just 
over 60 percent are at or above the Basic level of 
achievement. 

From 1990 to 1992, 18 states made significant 
improvement in average student proficienc>'. In the 
content areas of the grade 8 mathematics NAEP, 9 
states improved student proficiency in Numbers and 
Operations, 14 states improved in Measurement, 10 
states improved in Algebra and Functions, and 4 
states improved in Geometry. Only 2 states had sig- 
nificant improvement in the average proficiency of 
African American students, and 4 states had signifi- 
cant improvement in the proficiency of Hispanic stu- 
dents. 

The state resuks on AP examinations indicate stu- 
dent opportunities and performance at the advanced 
level of science and mathematics. In 1992, 4 percent 
of 12th grade students took the AP calculus examina- 
tion, and 4.4 percent took an AP examination in a 
science subject. States varied in AP participation from 
less than 1 percent to over 6 percent of students. 
Nationaily, over 60 percent of students received a 
qualified score. Minority students comprised one- 
fourth of all students taking science and mathematics 
AP examinations, and almost one half were females. 

In 1990, states began reporting data to CCSSO on 
student enrollments in all secondar>^ science and 
mathematics courses. Course enrollment indicators 
by state show how far students are proceeding in sci- 
ence and mathematics, the rate of progress in 
improving science and mathematics opportunities, 
and the extent of equity in science and mathematics 
education. 

With the 1992 state data, we can begin to analyze 
trends at the state and national level. In 1992, 87 
percent of public high school students w^ere taking 
mathematics, which was a 3-percent increase since 
1990. This overall rise in mathematics enrollments is 
important because higher level mathematics courses 
(above first-year algebra) accounted for most of the 
increase. For example, the percentage of students tak- 
ing algebra 2 by graduation is up to 55 percent, a 6- 
percent increase from 1990 to 1992. The data indi- 
cate that, as of 1992, slighdy more than half of grad- 



uates take 3 years of high school mathematics. States 
vary from 3 1 to 73 percent of students taking three 
years of inathematics. 

In science, 75 percent of public high school stu- 
dents were taking a course as of 1 99 1 -92, which rep- 
resents a 3-percent increase since 1990. As of 1992, 
49 percent of students took chemistry by graduation, 
which indicates that half of graduates take three high 
school science courses. The percentage taking three 
science courses increased 4 percent since 1990. States 
vary from 33 to 67 percent of students taking three 
years of science. 

Indicators also show the relationship of state grad- 
uation requirements and state policies to student 
enrollments in science and mathematics. In 1992, the 
states with higher graduation requirements (2.5 to 3 
credits) had significantly greater overall enrollments 
in mathematics and science than did states with 
lower requirements, and these states also had greater 
average enrollments in algebra 2, chemistr>', and 
physics. The rate of increase in course enrollments 
from 1990 to 1992 was slightly greater for the high- 
requirement states. Almost all states had increased 
student participation in secondary science and math- 
ematics. The role of states in implementing state cur- 
riculum frameworks and state assessment programs 
are also likely factors in increased enrollments. 

Ciender differences in science and mathematics 
continued to decline from 1990 to 1992. In most 
states, female and male participation is the same 
except in the most advanced mathematics and physi- 
cal science courses, where more males continue to 
enroll. A majority of states have higher enrollments 
of girls in chemistr)' and advanced biology courses. 
Equit)' in science and matheniatics for minority stu- 
dents has improved more slowly. National course 
enrollment trends from 1982 to 1990 show that stu- 
dents in all race/ethnic groups have significandy high- 
er enrollments. At advanced levels of science and 
mathematics, Asian Americans have the greatest 
enrollments, and Hispanic students have the greatest 
increase in enrollments. Enrollments increased at 
about the same rate for African Americans and 
whites. In 1990, the national rates of students taking 
chemistr)' by graduation were about 4 of 10 African 
Americans, 6 of 10 Asian Americans, 4 of 10 
Hispanics, and 5 of 10 whites. 

Education policymakers have been concerned 
about our supply of well qualified teachers in science 
and mathematics. One of the objectives of National 
Goal 4 on science and mathematics is to "increase 
the number of teachers with a substantive back- 
ground in science and mathematics by 50 percent."' 

The science-math indicators show that our schools 



have increased the number of mathematics teachers 
by 7 percent since 1990. This compares to a total 
enrollment increase of 3 percent in niathematics, 
indicating that the average student/teacher ratio has 
improved in mathematics. The total number of sci- 
ence teachers remained relatively constant over the 
nvo-year period, while enrollments increased three 
percent. The number of biology and chemistry teach- 
ers increased about 1 percent, while he number of 
teachers declined in physics (3 percent) and earth sci- 
ence (8 percent). The science changes may reflect 
shifts between subjects. Student/teacher ratios show 
there are wide variations across states in student 
opportunity to study mathematics and science. There 
are also wide differences in opportunities by subject, 
differing from almost all students having a mathe- 
matics teacher to 1 in 6 students having access to a 
physics teacher. 

From 1990 to 1992, the number of noncertified 
teachers in high school mathematics went up by 3 
percent (to 12 percent), possibly related to the 
increased number of mathematics teachers. The num- 
ber of noncertified teachers in science remained at 
about 10 percent. About one-third of states reported 
more than 5 percent noncertified teachers in math or 
science, and one-fifth of states have over 10 percent 
noncertified teachers in mathematics or science. 

The percentage of U.S. high school mathematics 
teachers with a math major decreased by 2 percent 
over the 3-year period, from 63 to 61 percent. The 
percentage of science teachers with a science major 
increased by 6 percent, from 64 to 70 percent. Thus, 
only slight improvement has been made toward one 
objective for National Goal 4. 

In 1992, 5 percent of high school mathematics 
teachers and 4 percent of science teachers were new, 
first-year teachers. These numbers can he compared 
to 7 percent of mathematics and science teachers 
who were newly hired teachers, experienced or first- 
year. Only five states had more than 6 percent new, 
first-year teachers. In nine states, over half of new 
hires were experienced teachers. These data show 
that some states have had more success in filling sci- 
ence and math teaching positions with experienced 
teachers, and only a few states have hired large num- 
bers of new graduates. 

The percentage of new minority teachers is slightly 
greater than the current minority representation in 
the science-mathematics teaching force. The percent- 
age of new female teachers is substantially greater 
than the current proportion of female teachers. Thus, 
science and mathematics are areas of growth for 
female teachers, attracting many more than in previ- 
ous years. Many more minority teachers will be 
needed to begin to match the proportion of minority 
students in our schools. 

The Council incorporated a small study of science 
and mathematics indicators for large cities in this 



report. The indicators for large cities in five states 
confirmed that large city schools have difficulty 
attracting and hiring science and mathematics teach- 
ers. Large city schools have the same percent of new, 
first-year teachers as compared to their state averages 
(about 5 percent), but they have fewer experienced 
teachers among new hires. 

The indicators of school conditions by state show 
widely different conditions for science and mathe- 
matics teaching. The average class size in science and 
mathematics varies from 16 to 27. Some states have 
a high percentage of classes with ove^* 30 students in 
lower and upper level courses. The data from the 
1990 NAEP on two resource indicators — use of cal- 
culators in the classroom and mathematics teachers' 
perceptions of instructional materials — show that 
states differ greatly in the conditions for science and 
mathematics teaching. The states with highest use of 
calculators have more than twice as many students 
with unrestricted use as compared to states with the 
lowest rates. In a few states, almost half of mathe- 
matics teachers say they have a problem with teach- 
ing materials, whereas in other states fewer than 1 in 
5 teachers report a problem with materials. These 
data reveal large state-level differences in school con- 
ditions, and the NAEP data do show a strong associ- 
ation with student mathematics proficiency. 

The science and mathematics indicators presented 
in this report provide state-by-state comparisons and 
national indicators as of the 1991-92 school year. 
Trends analysis of science and mathematics indica- 
tors was initiated with this report, and the Council 
expects to continue to analyze trends with data for 
the 1993-94 school year. The science and mathemat- 
ics indicators are intended for use by policymakers, 
educators, and researchers. This report focuses on 
uses of the indicators at state and national levels. 
However, we hope our efforts in identifying and 
developing indicators will be pursued further within 
states and school districts to analyze and report data 
that will be useful to educators and decision makers 
at all levels. 
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APPENDIX TABLE A-1 
AVERAGE 8TH GRADE PROFICIENCY IN MATHEMATICS CONTENT AREAS 
ON 1992 NAEP ASSESSMENT 



Grade 8 
Public Schools 

STATES 

Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Disi. ol Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

New Hampshire 

Ni'.v Jersey 

Sew Mexico 

iv..fw York 

North Carolina 

Norlh Dakota 

Ohio 

Oklahoma 

Pennsylvania 

Rhode Island 

South Carolina 

Tennessee 

Texas 

Utah 

Virginia 

West Virginia 

Wisconsin 

Wyoming 

TERRITORIES 
Guam 

Virgin Islands 
NATION 



Numbers 

and 
Operations 



258 

269 

262 

263 

273 > 

277 

267 

243 > 

264 

265 

261 > 

277 

272 

285 

266 > 

256 

280 

269 

276 

270 

282 

256 

272 

279 

280 > 

276 

263 > 

270 > 

261 > 

286 

272 

271 

274 

269 > 

265 

264 

267 

276 

272 

263 

280 

276 



240 
231 

272 > 



Measurement 



245 
264 
251 

258 > 
273 > 

275 > 
258 
221 
254 
253 
254 > 

276 > 
269 
287 > 

259 > 
242 
282 
261 
270 
266 
285 > 
236 
271 
278 
280 > 
268 
257 
262 
253 > 
285 
266 
266 > 
271 
263 > 
257 
253 

260 > 
275 
265 
256 
279 
278 > 



228 
211 

266 > 



Geometry 



245 

260 

250 

259 

269 

268 

257 

231 

255 

253 

257 > 

271 

266 

278 

256 

244 

274 

259 

267 

261 

278 > 

239 

266 

274 

273 

265 

256 

261 

254 > 

277 

262 

262 

265 

259 > 

256 

252 

262 

269 

261 

254 

272 

272 



239 
222 

263 > 



Data Analysis, 
Statistics, and 
Probability 



250 

265 

254 

258 

274 

274 

262 

229 > 

259 

259 

249 > 

274 

273 

285 

262 

248 

282 

266 

274 

268 

284 > 

243 

272 

278 

281 > 

271 

258 

268 

258 > 

286 

270 

269 

273 

266 > 

258 

259 

263 

275 

268 

260 

280 

275 



221 > 
214 > 

268 > 



Algebra 

and 
Functions 



253 

264 > 

255 

258 

270 > 

270 

263 

237 

260 

259 

256 > 

274 > 

267 

280 > 
260 
249 
274 
264 
271 
267 

281 > 
245 
270 
275 
274 
272 
257 
265 
259 > 
279 
267 
267 
270 
266 > 
259 
257 
266 > 
272 
267 
257 
275 
271 



235 > 
221 

267 > 



Nole > Sign, dcanlly higher lhan 1990 NAEP msihemalics proficiency at about the 95% confidence tevei 

Source MuHfS et at . NAEP 1992 Malhematics Report Card for the Nation and the Slates. U S Department of Education. 1993 (see for standard errors of estimates) 
Council of Chief State School Officers. Stale Education Assessment Center Washington. DC. 1993 



Estimation 



260 
269 
263 
263 
273 
275 
264 
241 
264 
263 
260 
274 
271 
282 
266 
258 
275 
264 
275 
268 
284 
259 
271 
277 
277 
274 
265 
266 
263 
?83 
269 
271 
272 
269 
264 
264 
267 
274 
271 
263 
278 
276 



244 
231 

271 
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APPENPIX TABLE A-2 

STUDENTS TAKING BIOLOGY AND CALCULUS ADVANCED PLACEMENT (AP) EXAMINATION BY RACE/ETHNICITY; 
STUDENTS TAKING CHEMISTRY. PHYSICS AND COMPUTER SCIENCE AP EXAMINATION 



Biology 





Tntot 


0/ 

/o 










Taking 


American 


% 


7o 




STATE 


Exam 


Indian 


Blacit 


Hispanic 


Asian 


Alabama 


416 


1% 


10% 


1% 


6% 


Alaska 


54 


0 


2 


0 


6 


Arizona 


244 


0 


2 


7 


10 


Arkansas 


118 


2 


4 


0 


8 


CalKornia 


6.574 


1 


2 


6 


39 


Colorado 


627 


1 


1 


5 


7 


Connecticut 


716 


0.3 


3 


2 


10 


Delaware 


143 


0 


0 


2 


10 


Dist. ot Columbia 


233 


0 


24 


6 


7 


Florida 


2.368 


0.3 


7 


13 


9 


Georgia 


794 


0 


15 


1 


10 


Hawaii 


228 


0 


0 


1 


70 


Idaho 


143 




0 


0 


3 


Illinois 


1.862 


0.3 


4 


5 


20 


Indiana 


1.004 


0.2 


4 


2 


5 


Iowa 


149 


0 


1 


1 


5 


Kansas 


41 


0 


2 


0 


2 


Kentucky 


501 


0.2 


1 


0.4 


0.2 


Louisiana 


167 


0 


5 


3 


21 


Maine 


115 


0 


1 


0 


2 


Maryland 


1.034 


0.5 


8 


3 


21 


Massachusetts 


1,390 


0.2 


2 


1 


12 


Michigan 


1,171 


0.4 


2 


0.1 


15 


Minnesota 


243 


0 


1 


0.4 


7 


Mississippi 


164 


0 


9 


1 


2 


Missouri 


351 


0.3 


5 


1 


11 


Montana 


69 


1 


0 


0 


1 


Nebraska 


94 


0 


2 


1 


4 


Nevada 


93 


0 


0 


2 


14 


New Hampshire 


164 


0 


1 


1 


9 


New Jersey 


1.992 


0.1 


3 


4 


19 


New Mexico 


168 


4 


1 


13 


8 


New York 


6.206 


0.2 


5 


4 


15 


North Carolina 


1.073 


0.5 


7 


1 


6 


North Dakota 


28 


0 


0 


0 


0 


Ohio 


968 


0.1 


3 


1 


15 


Oklahoma 


139 


1 


8 


3 


8 


Oregon 


287 


0.3 


0 


2 


10 


Pennsylvania 


1,350 


0.2 


2 


1 


8 
7 


Rhode Island 


223 


0 


1 


0 


South Carolina 


978 


0 


10 


1 


5 


oUUlll UdKUld 


25 


0 


4 


0 


8 


Tennessee 


648 


0 


9 


1 


10 


Texas 


1.360 


1 


2 


9 


22 


Utah 


1.331 


0.2 


0.3 


1 


5 


Vermont 


147 


0 


0 


1 


3 


Virginia 


1.381 


0.4 


5 


2 


14 


Washington 


340 


1 


1 


3 


11 


West Virginia 


210 


0 


2 


0.5 


7 


Wisconsin 


316 


0 


1 


2 


4 


Wyoming 


18 


0 


0 


0 


6 


NATION 


40,458 


0.3% 


4% 


4% 


17% 



Total 
Taking , 
Exam 

924 
208 
1.066 
282 
14,034 
527 
1,535 
378 
267 
4,898 
1,952 
585 
245 
4.798 
2,434 
355 
307 
858 
466 
372 
2,413 
3,216 
2,945 
891 
318 
679 
56 
199 
257 
568 
4.230 
556 
10,908 
2315 
66 
3,076 
542 
596 
3.610 
302 
2.183 
36 
1.299 
3,472 
1,787 
230 
3,399 
1,267 
368 
1,140 
144 















Computer 


All 




Calculus 






Chemistry 


Physics 


Science 


Fields 


% 








Total 


Total 


Total 


% Public 


ficrlcan 


0/ 

/o 


0/ 

/o 


/o 


Talrinn 

i oKiny 


Taking 


TaLinn 

i oKing 


ocnoois 01 


ndlan 


Black 


Hispanic 


Asian 


Exam 


Exam 


Exam 


Total 


1% 


11% 


1% 


6% 


210 


200 


101 


85% 


4 


1 


2 


9 


75 


61 


16 


100 


3 


2 


8 


10 


360 


322 


62 


91 


1 


3 


0.4 


11 


83 


56 


6 


96 


0.5 


2 


9 


42 


3,684 


3.551 


1,095 


82 


1 


2 


11 


20 


427 


253 


113 


94 


0.2 


2 


2 


12 


569 


588 


120 


55 


0.3 


3 


1 


13 


106 


77 


49 


53 


0.4 


17 


3 


9 


97 


172 


46 


34 


0.3 


6 


12 


11 


1,592 


1,659 


828 


87 


0.2 


8 


2 


10 


572 


268 


174 


73 


1 


0 


1 


74 


170 


261 


103 


34 


1 


0.4 


1 


3 


76 


29 


15 


100 


0.2 


3 


3 


20 


1.568 


1.627 


519 


84 


0.4 


2 


1 


7 


1.206 


697 


32 


90 


0.3 


0 


1 


6 


81 


97 


34 


85 


0.3 


1 


1 


13 


104 


33 


36 


93 


0.1 


1 


0.3 


5 


223 


103 


54 


85 


0 


7 


2 


15 


118 


110 


60 


57 


1 


0.3 


1 


3 


56 


97 


23 


82 


01 


3 


2 


20 


799 


787 


315 


72 


0.2 


1 


2 


15 


770 


945 


371 


62 


0.4 


3 


1 


12 


974 


559 


244 


82 


0.1 


1 


1 


8 


137 


66 


39 


83 


0 


4 


1 


7 


62 


74 


5 


78 


0.3 


2 


1 


12 


270 


207 


44 


52 


2 


0 


0 


5 


27 


17 


10 


95 


0 


1 


3 


4 


39 


21 


19 


76 


1 


2 


5 


16 


127 


82 


53 


90 


0.4 


1 


1 


12 


80 


99 


46 


51 


0.2 


0 
<J 


3 


22 


1.273 


1.166 


546 


72 


2 


1 


15 


7 


129 


154 


72 


77 


0.2 


4 


3 


19 


2,618 


3,230 


1,292 


81 


0.5 


5 


1 


7 


•584 


430 


204 


90 


0 


0 


2 


8 


17 


16 


0 


89 


0.2 


3 


1 


11 


998 


689 


247 


74 


3 


3 


2 


11 


210 


126 


48 


77 


0 


0.3 


1 


11 


120 


154 


62 


90 


0.1 


2 


1 


12 


950 


801 


410 


67 


1 


1 


2 


14 


47 


85 


24 


48 


0.3 


13 


1 


5 


422 


210 


189 


92 


0 


0 


3 


0 


48 


8 


1 


86 


0.2 


8 


1 


9 


290 


232 


67 


69 


n 0 
[j.c 


2 


y 


on 


oUD 


ODU 


Do 1 


00 


0.2 


0.2 


1 


5 


629 


379 


168 


96 


0 


0 


2 


6 


48 


16 


22 


8C 


0.1 


4 


2 


14 


922 


486 


605 


86 


1 


1 


2 


17 


168 


140 


92 


82 


0 


3 


1 


7 


146 


38 


55 


92 


0.2 


1 


1 


5 


335 


143 


136 


82 


0 


0 


3 


1 


25 


9 


6 


100 


0.4% 


3% 


4% 


18% 


25,446 


22,490 


9,439 


80% 



Source. The College Board. Advanced Placement Pfogram. Naliorjal arid 50 Slate Summary Reports. New York 1992 
Council of Chief Stale School Officers. Stale Education Assessment Center Wsshir.^lon. DC. 1993 
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APPENDIX TABLE A-3 
PERCENTAGE OF STUDENTS WITH TEACHERS EMPHASIZING 
NUMBERS/OPERATIONS AND MEASUREMENT BY STATE RANK ON OVERALL MATH PROFICIENCY 

(QUINTILE AVERAGE) 



North Dakota 
Montana 
iowa 
Nebraska 
Minnesota 
Wisconsin 
New Hampshire 
Idaho 
Wyoming 
Oregon 
Connecticut 
New Jersey 
Indiana 
Colorado 
Pennsylvania 
Michigan 
Ohio 
Virginia 
Oklahoma 
New York 
Delaware 
Rhode Island 
Maryland 
Illinois 
Arizona 
Texas 
Georgia 
West Virginia 
New Mexico 
Kentucky 
Galilornia 
Arkansas 
Florida 
Alabama 
Hawaii 
North Carolina 
Louisiana 
Guam 

Disl. of Columbia 
Virgin Islands 



15 20 25 30 35 40 



Note (='632 p< 05 

Source Mullis et 3( . The Sl2(e of Msthematics Actne^emenl NAEP's 1990 Assessment of the Nmn and the htai Assessment ot the States. 
US Department ol Educslion. 1991 

Council of Chiei State School Officers Stale Education Assessment Center. Washington. DC 1993 



APPENDIX TABLE A-4 
PERCENTAGE OP STUDENTS WITH TEACHERS EMPHASIZING 
GEOMETRY AND ALGEBRA/FUNCTIONS BY STATE RANK ON OVERALL MATH PROFICIENCY 

(QUINTILE AVERAGE) 



North Dakota 
Montana 
Iowa 
Nebraska 
Minnesota 
Wisconsin 
New Hampshire 
Wyoming 
Idaho 
Oregon 
Connecticut 
New Jersey 
Indiana 
Colorado 
Pennsylvania 
Virginia 
Ohio 
Michigan 
Oklahoma 
New York 
Delaware 
Rhode Island 
Maryland 
Illinois 
Arizona 
Texas 
Georgia 
West Virginia 
New Mexico 
Kentucky 
Calitornia 
Arkansas 
Florida 
Alabama 
Hawaii 
North Carolina 
Louisiana 
Guam 

Dist. of Columbia 
Virgin Islands 



0 25 26 27 28 29 30 31 32 33 34 35 36 37 



Nole 335 05 

Source Mullis et 3l . The Sfale of Methemattcs Achievement NAEP s 1990 Assessment ol the Nation and the Tnai Assessnnent of the States U S Department 
of Education. 1991 

Council of Chief State School Officers. State education Assessment Center. Washington, DC 1993 
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APPENDIX TABLE A-5 

OVERALL MATHEMATICS PROFICIENCY AND PERCENTAGE OF STUDENTS RECEIVING HEAVY 
TEACHER EMPHASIS IN CONTENT AREAS ON 1990 NAEP 





Mattiematlcs 


% 






% 


% 




Proficiency 


Numbers/ 


% 


% 


Data. Prob., 


Algebra/ 




Score 


Operations 


Measurement 


Geometry 


Statistics 


Functions 




L.%JC. 




24% 


28% 


11% 


41% 


Arizona 


259 


52 


10 


14 


7 


51 


nl ^al loaj 


C.O\J 


fiO 

uu 


17 

1 1 


18 
1 u 


g 


JJ 


Palifnrnia 
\ja\ 1 lUI 1 Nq 




40 


21 


25 
L. J 


17 


48 
tu 


V^UIUIdUU 




Of 


7 


20 

C.\J 


14 


51 

J 1 


Pnnnprtin it 




41 

*T 1 


28 


27 


18 


48 
to 


UcldWdl Q 


1 


4*^ 


20 


17 

1 f 


17 
1 1 


j^ 




CO i 


47 




2R 
cj 


'^l 
0 1 


48 
tu 


1 lUI lUO 






19 


18 


16 
1 \i 


42 


uqL>i yid 
d lam 


C.OO 


S7 
J 1 




•30 


24 
tt 


47 
t f 


^0 1 


JJ 


24 


22 


12 

1 L. 


'^7 
ji 


MPwPti 
1 lawQii 


251 


46 


15 


17 


9 


29 


lUdl lU 


777 

£.1 C. 


48 


in 

lU 


14 


Q 


56 


illinnic 

lllll lUlo 




41 

*T 1 


17 


2Q 


14 
1 1 


55 


Indiana 
II luidiid 




JJ 


14 
It 


15 


4 


45 


lowa 


278 


48 


14 


25 


4 


49 


l^pntiirkv 


256 


58 


13 


25 


15 


46 


1 ni liclana 

LUUI Jldl Id 




S7 

Jr 


21 


14 


11 


59 


^^ar^/la nr! 
ividi yidi lu 




OJ 


12 

1 c. 


22 


14 
1 1 


51 


iviiLri iiydi 1 




44 


12 


20 


in 


47 


^^innpc^^a 

IVIU II iCoUld 


97R 


'^8 
ou 


Q 


19 


8 


50 


^^^ntana 
iviui iidi Id 




40 


12 


'^1 
0 1 


1*^ 
1 0 


J J 


IMCuldoKd 




41 

*T 1 


1R 
1 J 


1Q 

1 %3 


0 


51 
J 1 


Nipuu WamnchirP 
Mt/W nciiipoiitiQ 


CI 0 


'^8 

JU 


24 


27 


16 

lU 


47 


Mpui/ IPrQPv/ 
iNcw uci ocy 


2fiQ 


50 


18 


37 


14 


55 


IMCW IVICAlLU 




S4 

Jt 


1*^ 


2R 
d J 


14 
It 


5*^ 
J J 


Npva/ York 


1 


44 


17 


40 


24 
tt 


49 


Mnrth Pprnlinp 

INUl III uqI Ul 11 Iq 


2S0 


4Q 


1^ 
1 0 


17 


13 
1 0 


44 


INUI III L^ulVUla 


281 


49 


17 


23 


g 


56 


Ul IIU 


284 


4P 


17 


23 


13 
1 0 


50 


DUphomp 


28^ 


S8 

JU 


11 
1 1 


17 




55 


Oregon 


271 


34 


13 


19 


17 


43 


Pennsyivannia 


266 


47 


15 


17 


6 


48 


Rhnrlp l^lpnrl 
ni luuG loiQi lu 


260 


52 


13 


17 


10 


43 


Texas 


258 


61 


29 


37 


20 


52 


Virgin Islands 


218 


53 


35 


11 


11 


47 


Virginia 


264 


46 


12 


18 


10 


52 


Wesl Virginia 


256 


48 


13 


14 


8 


41 


Wisconsin 


274 


37 


11 


17 


8 


48 


Wyoming 


272 


42 


7 


15 


6 


48 


NATION 


261 


49% 


17% 


28% 


14% 


46% 



SouiCQ Muths el at . The Stale of Mathematics Achievement NAEP's 1990 Assessment of Ihe Nation and Ihe Trial Assessment of the Slates. US Departmen! ofEducatm I99l (see 
for sfandard errois of estimates) 

Council of Chief State School Officers. State Education Assessment Center. Washington. DC. 1993 



APPENDIX TABLE A-6 
ELEMENTARY CLASS TIME ON MATHEMATICS AND SCIENCE 





Mathematics 


Science 


Mattiematics 


Science 




Grades 1—3 


Grades 1—3 


Grades 4 — 6 


Grades 4—6 


STATE 


HntircAA/nnlr 


HnnrcAA/Afllr 


Hnnrc/U/APk 


HniirsAA/fipk 
It uu 1 n » CK 


Alabama 


5.1 


2.8 


5.3 


3.9 


Alaska 


4.7 


2.9 


4.9 


2.8 


Arizona 

III ILWl lO 


4.4 


2.2 


4.9 


2.7 


Arkans3S 


4.4 


2.9 


4.6 


3.7 


California 

uai iiui I'lo 


4.7 


2.6 


5.4 


2.6 


Colorado 


4.7 


2.1 


4.7 


2.8 


Cnnnprtinit 


5.0 


2.5 


43 


23 


nplawarp 


4 8 


2.1 






Dist of Coliimhia 


5.3 


2.7 






Florida 


4.9 


2.7 




31 


Georaia 


4.9 


2.4 


4.4 


3.5 


H^w^ii 

\ laWali 


4.7 




45 


2.5 


Idaho 


4.7 


2.4 


55 


3.9 


Illinois 


5.6 


2.6 


5.4 


3.2 


Indiana 


5.4 


2.4 


4.5 


3.4 


Iowa 


4.3 


2.7 


4^6 


2.4 


Kansas 


4.8 


2.3 


4.9 


3.2 


Kentucky 


4.8 


3.1 


5.0 


3.3 


1 niiisiana 


4.8 


2.7 


4.5 


3.1 


Mainp 

IVIQ il lU 


4.5 


26 


4.7 


3.4 


Maryland 

iviai y lui lu 


4.9 




46 


3.4 


Mast;arhiit;ptt<^ 

iVluOOul/l lUOCllO 


5.1 


20 


4.5 


2.5 


Mirhinan 


4.7 


2.8 


4.9 


3^0 


Minnesota 


4.5 


2.5 


5.0 


3.1 


Micciccinr^i 


4.4 


29 


38 


3.8 


Missouri 


4.7 


2.4 


4.7 


3.7 


Montana 


5.3 


2.2 


4.8 


3.7 


Nphraska 


5.1 


2^9 


s'o 


3*4 


Npvada 


5.5 


2.3 


5.2 


4.0 


Npw Hamnshirp 


4.8 


2.9 


5.1 


3.7 


New Jersey 


4.7 


2.4 


4.3 


2.9 


Nev/ Mexico 


5.6 


2.7 


4.5 


4.1 


Npw York 


4.7 


2.6 


5.2 


2.7 


North Carolina 


5.2 


3.1 


4.5 


3.2 


North Dakota 


5.4 


2.5 


5.2 


4.3 


Ohio 


4.8 


2.1 


5.2 


3.0 


nklahoms 


4.6 


2.4 


47 


3.5 


Orpnon 


4.5 


2.2 


4.5 


2.8 


Ppnnsvlvania 

1 ui II lo J 1 VQi 1 a 


4.8 


2.5 


4.9 


3.2 


Rhode Island 


4.9 


2^5 


5.2 


2.7 


South Carolina 


4.8 


4.2 


4.3 


3.3 


South Dakota 


5.4 


2.5 


4.9 


3.8 


Tpnnpssfifi 


5.7 


2.1 


5.4 


3.5 


Texas 


5.1 


2.6 


4.1 


38 


Utah 


4.7 


2.4 


4.5 


2.8 


Vermont 


4.7 


2.8 


4.8 


3.9 


Virginia 


4.7 


2.6 


4.9 


3.1 


Washington 


4.8 


2.5 


4.1 


2.6 


West Virginia 


5.5 


2.6 


4.7 


3.2 


Wisconsin 


4.3 


2.7 


5.2 


3.5 


Wyoming 


4.5 


25 


4.8 


3.7 


NATION 


4.9 


2.6 


4.8 


3.1 



Note Class time = Slate average of tescher-reported hours spent teaching subiecl last v,-eek' (self-contained elementary classes) Standard errors lor national average are 05 
math. 05 science Slate standard errors vary lor math Irom . 14 (Alaska) to 61 (Illinois), and tor science Irom 10 (Cahlornia) to 61 (South Carolina) — Respondents loo lew for a 
reliable state estimate 

Source NCES. Schools and Staffing Survey. Public School Teachers. Spring 1991 

Council of Chief Siste School Officers StJte Education Assessment Center. Washington. DC. 1993 



APPENDIX TABLE A-7 
STUDENTS TAKING SCIENCE COURSES IN OCTOBER 1991 
AS A PERCENT OF STUDENTS IN GRADES 7—8 





student 
















Membership 


% General 


% Life 


% Earth 


% Physical 


% Integrated 


Sum 


STATE 


(Grades 7—8) 


Science 


Science 


Science 


Science 


Science 


Science 


AiaudiTia 


117 ^99 


47^^ 


ino/« 

i U 10 


01 '0 


1 fO 


/o 


OO 10 


AldSKd 


17 "^99 














nlUUIld 


Q7 79ft 














Arkansas 




1 1 
1 1 


40 


oy 


1 

1 




Q1 


uaiiiornia 


79R 199 


47 

4/ 


14 

i 4 


i; 
J 


10 




7fi * 


uoioraao 


9.7 1 C.7 
0/ , ID/ 


9ft 


•30 
oU 


19 
i c. 


1Q 






uonneciicul 




'30 


"30 
ou 


Q 


91 


•3 

J 


95 


ueiaware 


1^^ R7ft 
i 0.0/ 0 


1R 
1 D 


oO 


1ft 


19 
1 c 


n s 

U.J 


OU 


UlSl. 01 UOIUITlDia 


in 'X9(\ 


c;9 






4ft 

40 




inn 

1 uu 


Plnrifla 


9ftn nftp 


n ? 




10 


21 


28 


91 


bcoryid 


ion oon 














Hawaii 


O'X n7ft 


1 1 
1 1 


4? 

40 


1S 
1 J 




0.1 


68 * 


lUul lu 


JU, J J J 




37 


13 


22 




78* 


IlllllUlo 


9fi'^ RID 














UlUlulld 


14Q ft41 


UJ 


u 


5 
J 


4 


1 


100 


Iowa 


79 904 














ixdllodo 


UJ JJu 


1Q 


oc 


23 


13 




100 


r\eniucKy 


CQ 7C\A 


i 


•30 
ou 


9ft 


0 1 


41 


99 


Louisiana 
















Maine 


"31 7R£^ 














mdryidno 


10/1 7/17 














IVldoodunUocUo 


190 fit 7 














IVlll/lliydll 


99ft 74ft 














Minnesota 


1 1 R 000 




'3'3 

00 


94 

^4 


Q 
0 




UJ 


Mississippi 


7fl /1'5/1 


Q7 

3/ 










97 


Missouri 


107 7*50 


•34 


?1 

0 i 


9fi 


4 




94 


ivionidnd 


9'^ 7Q9 


C 
D 


4^ 

4 J 


A 
4 


49 

4c 




100 


NeorasKa 


49 01 1 


10 
i U 


1? 
i 0 


7 


ft 
O 




41 * 


NcVdOd 


•^1 17Q 
J i , i /y 


91 
c i 


94 

t4 


c: 
J 


1S 
1 J 


1 


fi5 * 

UJ 


INcW ndllipollllc 


9fi 44ft 














iNcW Jersey 


1R4 7R9 














New iviexiLU 


4? 904 




9Q 


97 


10 




99 


New TurK 


QCQ or|>i 
jDy,oU4 


14 


40 

4U 


14 


d J 




90 * 


NUnit UdlUMIId 


1RR R'^ft 
i DD.DjO 




0 




U.J 


98 


98 


Nurin uaKOia 


1ft 0^7 




^1 

J i 


4Q 






100 


unio 


979 1ft1 
^/ ^, i 0 1 


47 
4/ 


19 

i c. 


1? 
1 J 


7 




81 * 

U 1 


UKianoma 


fl7 Qfifl 


7 
/ 




1 fi 


p 


J4 


84 * 


uregon 


77 109 
/ / . i 


9R 
dJ 


99 


c J 


13 




86 * 


Pennsylvania 


0/1Q Qi;0 


•31 
0 i 


"34 
o4 


9? 


19 
ic 




100 


Pi iDrtn R irn 
rUcriu nlUU 


107 ^^fi 
i U/ , J JD 


100 


0 








100 


RhoHp IcIanH 

nl lUUC lolullU 


20,584 














Cnnfh OQrnlinQ 

ouuin udruiMid 


Oft 77fi 
50,/ / D 


1 

1 


so 


47 


1 




99 


oUUin UdKUld 


on 1QR 
cv, i yj 














Tennessee 


127.584 


93 


— 


— 


— 


— 


93 


Texas 


517,811 


3 


48 


46 




3 


99 


Utah 


69.781 




31 


28 


18 


0.1 


77* 


Vermonl 


14,342 














Virginia 


147,384 




45 




48 




93 


Washington 


130.054 














West Virginia 


51,314 


8 


16 


21 


2 




47* 


Wisconsin 


118.193 


30 


19 


12 


9 




76* 


Wyoming 


15.630 


30 


26 


6 


14 


0.4 


77* 


SUM (36 states) 




28% 


25% 


17% 


10% 


7% 


88% 



'Science taught tn seif-contdtned cfsss'oof^'S no! included 

Note Enrollments in SS & C courses tn Calilomig. Iowa and Puerto Btco not counted m 1991-92 ~ Data not av3tlat>lc 

Source State Departmenis of Education. Data on Public Sctiools Fa'l1991. California fait 1990 NCES CCD fait MemOership 1991 

Counai of Ctiipf State School Olticers. Stale Education Assessmem Center. Wash.r.gton DC. 1993 
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APPENDIX TABLE A-8 
STUDENTS TAKING MATHEMATICS COURSES IN OCTOBER 1991 
AS A PERCENT OF STUDENTS IN GRADES 7—8 

Grade? 



Grade 8 



STATE 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Oisl. ol Columbia 

Florida 

Georgia 

Hawaii 

Idatio 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massactiusetts 

Mictiigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampstiire 
New Jersey 
New Mexico 
New York 
Nortti Carolina 
Nortti Dakota 
Otiio 

Oklahoma 

Oregon 

Pennsylvania 

Puerto Rico 

Rtiode Island 

Soutti Carolina 

Soutti Dakota 

Tennessee 

Texas 

Utati 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

SUM (36 states) 



student 


% 


% 


7o 


Sum 


Membership 


Remedial 


Regular 


Accelerated 


Math 


Grade 7 


Math? 


Math ? 


Math ? 


/O UldQC 


fin Q1S 


2% 


76% 


15% 


93% 


ft ftQ9 










50.528 











?S 7Q7 




49 


16 


65 * 


V{] 9fi4 


4 


72 


7 


83 * 


44 ft9? 




75 


19 


94 


34,524 


10 


67 


22 


99 


8.175 


6 


59 


18 


83* 


5".404 


6 


71 


12 


89* 


144.717 


8 


62 


25 


95 


92.686 










11.808 


13 


88 


2 


103 


18.550 


2 


71 


18 


91 


135.954 










76.002 




85 


5 


CO 


36.755 










33.390 




78 


20 


98 


50.568 


0.2 


92 


8 


100 



16,086 
54,300 
61.354 
116.810 
59.2 i 6 
40'.920 
65.388 
11.977 
21.394 
15.974 
13.567 
79.196 
22.007 
188.586 
84.743 

9.128 
140.577 
44.792 
39.230 
127.014 
56.879 
10.531 
51.424 
10.433 
65.961 
266.704 
36.667 

7.313 
73.981 
66.904 
25.574 
60.436 

8.119 













52 




52 ' 


5 


89 


16 


110 


1 


78 


6 


85' 


0.4 


79 


8 


87' 




28 




28- 


7 


64 


21 


92 



5 

13 
14 
5 

12 
8 

68 21 
79 — 



82 
76 
96 
62 
78 



— 1C 



14 

3 

6 

1 
1 
4 

5% 



91 

90 
98 
58 

84 

45 
81 
72 

77% 



18 

41 

10 

9 
10 
13 

13% 



100 

101 
96 

103 
78- 
85- 
90 
81 * 

100 

106 

108 
98 
102 

100 

56' 

93 

90 

95% 



student 


7o 


% 


% 


% 


Sum 


Membership 


Remedial 


ncyuidi 


CilMCIlcU 


Ainphr;i 1 


Math 


Grade 8 


Math 8 


Math 8 


Math 8 


Math 8 


% Grade 8 


56.607 


2% 


77% 


6% 


10% 


94% 


8.430 


— 


— 


— 


— 




47.200 


— 


— 


— 


— 


— 


34.527 


— 


77 


— 


4 


81 * 


355.168 


3 


66 


3 


14 


86* 


42.334 


— 


66 


13 


13 


92 


32.968 


8 


47 


21 


17 


93 


7.503 


8 


43 


22 


16 


89^ 


4,y/D 


c 
D 


S9 


2 


29 


88 * 


135.365 


9 


53 


20 


9 


90 


87,534 


— 


— 


— 


— 


— 
103 


11.270 


13 


83 


0.3 


7 


17,803 


2 


49 


16 


14 


82 * 


127.656 


— 




— 


— 


— 


73,839 


— 


78 


7 


9 


94 


35.449 


— 


— 


— 


— 


— 


31.943 


— 


65 


13 


21 


99 


49,136 


0.1 


75 
— 


13 
— 


12 
— 


100 
— 


— 
15,679 


— 
— 


— 


— 


— 


— 


50,447 


— 


— 


— 


— 


— 


59.263 


— 


— 


— 


— 


— 


111,938 


— 


— 


— 


— 


— 


56,806 


— 


40 


— 


9 


49* 


37,514 


6 


73 


— 


9 


88* 


62.351 


1 


64 


— 


12 


76* 


11.815 


0.4 


76 


5 


10 


92 


20,617 


— 


29 


18 


10 


57* 


15,205 


7 


53 


22 


13 


96 


12.881 


— 


— 


— 


— 


— 


75,556 


— 


— 


— 


— 


— 


21.197 


7 


56 


17 


21 


100 


180,718 


7 


79 


0.1 


11 


96 


81,895 


5 


60 


13 


18 


96 


8,929 


2 


75 


— 


20 


97 


131,604 


4 


54 


10 


13 


81 * 


43,176 


— 


73 


— 


8 


81 * 


37,872 


— 


51 


21 


16 


89* 


121.836 


— 


58 


— 


— 


58* 


50,677 


— 


100 


— 


— 


100 


10,053 


— 


— 


— 


— 


— 


47,352 


13 


78 


— 


14 


106 














61.623 


— 


82 


18 


— 


100 


251,107 




85 






85* 


33,114 


2 


32 


30 


35 


99 


7,029 












73,403 




52 


19 


29 


100 


63,150 












25.740 


1 


31 


11 


12 


55* 


57.757 


1 


75 


7 


12 


96 


7,511 


7 


56 




24 


88* 




5% 


67% 


10% 


13% 


95% 



'M3th tsughl in self-con!3ine(jcf3ssroon^s not included ' Dahr,ot3\,3i^^^^^ ^^„r,.i ^ -.nn^ 

Source S(3(e Depsriments ol Educ3!,on. D3!3 on Pubic Schools. F3I1 1991 C3li(0fn>3 fail 1990 NCES CCD f3li Membcrsmp 1991 
Council Of Chief St3te School Officers St3!eEduC3!'0nAssessmeni Cenfer W3snmgton DC 1993 
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APPENDIX TABLE A-9 
STATE REQUIREMENTS IN MATHEMATICS AND bCIENCE 
FOR HIGH SCHOOL GRADUATION (1992) 



STATE 


Credits for a Regular Diploma 


Credits for Advanced/Honors DfDioma 


Math 


Science 


Math 




Science 


Alabama 




2 


3 




3 


Alaska 


L. 


^: 






— 




n 
L 








— 


A rl/ ^ n c"3 p 

MiKdnSdS 




5 combined 


— 




— 


uaiiTornia 


2 


2 


— 




— 


Colorado 




Local board 


— 




— 


Connecticut 


3 


2 


— 




— 


Delaware 


2 


2 


— 




— 


Ulst. oi C/Olumoia 


I 


2 


— 




— 


rloriQd 


3 


3 


4 




4 


Georgia 


2 


2 


3 




3 


Hawaii 




2 (3, '97) 


3 




3 


Idaho 


2 


2 


— 




— 


Illinois 


I 


1 


— 




— 


Indiana 


n 
I 


2 


4 




3 


Iowa 




Local board 


— 




— 


Kansas 


n 
I 


2 


— 




— 


Kentucky 


0 


2 


4 




3 


Louisiana 


3 


3 


— 




— 


Maine 


2 


2 


— 




— 


Maryland 


3 


2 


3 




3 


Massachusetts 




Local board 


— 




— 


Michigan 




Local board 


— 




— 


Minnesota 


1 


Local board 1 






— 


iviississippi 


2 (3, 'S5) 


2 


— 




— 


Missouri 


2 


2 


3 




3 


Montana 


2 


2 


— 




— 


Nebraska 




Local board 


— 




— 


Nevaoa 


o 

I 


2 


— 




— 


New narnpsnire 




2 


— 




— 


New jersey 


3 


2 


— 




— 


New Mexico 


3 


2 


— 




— 


New York 


2 


2 


2 


Regents Courses 


2 


North Carolina 


2 


2 


4 


4 


North Dakota 


2 


2 


— 




— 


unio 


2 


1 


— 




— 


Oklahoma 




2 


3 




2 


Oregon 


I 


2 


— 




— 


Pennsylvania 


0 


0 






— 


nnoQc isianu 


o 

c 


2 


3 




2 


oouin uaroiina 


0 

0 


2 








bouih Dakota 


2 


2 


4 




4 


Tennessee 


2 


2 


3 




3 


Texas 


3 


2 


r\ 




3 


Utah 


2 


2 


~ 




— 


Vermont 




5 combined 






— 


Virginia 




5 combined 


3 




3 


Washington 


2 


2 








West Virginia 


2 


2 


2 


Advanced Courses 




Wisconsin 


2 


2 








Wyoming 




Local board 








TOTAL 2.5—3 credits = 13 states 2.5—3 credits = 6 states 


17 states 




16 states 




2 credits = 31 


2 credits = 36 










Local X 7 


1 credit = 2 












Locals? 









A/o/e — Ho State Requirement 

Soufce St3te Departments of Education. Mathematics and Science Supervisors. Winter. 1992 
Council of Chief Stale School Officers. State Education 'issessment Center. Washirigton DC. 1993 



APPENDIX TABLE A-10 
PERCENTAGE OF STUDENTS IN EACH GRADE TAKING FIRST-YEAR BIOLOGY 

(October 1991) 



Biology, 1st Year (General) 



OInl C 


0/. fit RraHo 0 


fo Dl urauc lU 


/o 01 uraOB 11 


0/. rtf HraHo 19 
/o 01 UidOc 1^ 


Alabama 


22 


47 


6 


2 


California 


6 


48 


5 


1 


Connecticut 


14 


41 


2 


1 


Dist. of Columbia 


22 


44 


17 


7 


Florida 


19 


57 


4 


1 


Idafio 


6 


75 


2 


1 


Kentucky 


24 


44 


23 


13 


Mpw York 


7 




3 

o 


2 


Mnrth P.arnlina 


15 


79 


7 


3 


Worth Daknta 


3 




5 


3 


Otiio 






11 


6 


Piiprtn Rirn 




67 


16 


3 


^^^llth Crirnilna 


13 


79 


1 


1 


Ulati 


13 


42 


15 


7 


Wp«?t Virninia 

ffwwl vIlUllllU 


7 


83 


11 


5 






BialQQv. 1st Year ADoMed 






Alabama 


8 


17 


3 


1 


California 


6 


17 


4 


1 


Connecticut 


6 


24 


5 


4 


Dist, of Columbia 


0 


.2 


.1 


.1 


Florida 


3 


10 


2 


1 


Idatio 


1 


1 


.1 


.3 


Nortti Carolina 


.1 


.4 


.1 


,1 


Nortti Dakota 


0 


0 


.1 


.2 


Soutti Carolina 


.1 


3 


3 


.1 


Utati 


1 


1 


2 


2 


West Virginia 


.1 


1 


.1 


1 



Source State Departments ol EduC3tton. Data Of} Public Schools. Fall 1991 California Fall 1990, NCBS. CCD Fall Membership 1991 
Council of Chief State Sctiool Ofticers. State Education Assessment Center Washington. DC. 1993 



APPENDIX TABLE A-11 
ESTIMATED PROPORTION OF STUDENTS ENTERING 9TH GRADE \U 1988 
TAKING SELECTED MATH AND SCIENCE COURSES 





student 












Membership 






Biology 


Chemistry 




1988 


Algebra 1 


Algebra 2 


1st Year 


1st Year 


STATE 


(Grade 9) 


% 


% 


7o 


% 


MldUdl 1 Id 


J0.J40 


fift% 
uo /o 


03 /O 


91 % 


33% 


nidolvd 


7 dfifi 

/ .4UO 










Ml IZ.U1 la 


43,002 










MiKdIlodo 




OcJ 


4Q 

43 


Q1 

3o 


18 

00 


UdlllUI llid 




78 




90 

3U 


29 


uoiorauo 


4 1 ,040 


fift 

00 


dd 

44 


8n 

ou 


19 

03 


uunncCtiuui 


oo. 000 


fid 

04 


'^'^ 
OO 


Q1 

3o 


SR 
ou 


UoldWdIo 


/ ,0j 1 


^7 
Ou 


oO 


8Q 

03 


35 

oo 


nict nf Prill imhiQ 

uioi. ui ouiumuid 


j.oyu 


1 0 


11 

oo 


8? 


48 

^u 


1 lUI lUu 


144 ?1fi 

1 ^T.t- 1 U 


67 


38 


92 


38 


UcUiyid 


QD 71 R 
yu,/ 1 0 










ndWdll 


11 797 


^1 
J 1 


?8 


3^ 


36 


Idaho 


15.710 


64 


65 


91 


42 


lllinniQ 


1 ou,/ ou 










M luiai lu 


74.505 


76 


47 


95 


41 


lUWd 


00,01 0 


inn 

1 uu 


fi7 

u/ 


100 

1 uu 


63 


rvdiiodo 




91 


59 


100 


46 




40.JDo 


7fi 


oo 


97 

3 1 


43 


t r\i lie ! Q nQ 
LUUIoldlld 


fin Qfifi 
ou.yoo 










Ivldlllc 


Ifi 9^^ 
1 0,cJJ 


7fi 


fi? 


81 
uo 


59 


IVIdiyidllU 


^9 IfiQ 

J^, 10^7 












fi*^ finfi 

uo.uuu 










Mirhin^n 

IVI 1 1,/! tlUQl 1 


123.745 










IVlMlllcoUld 


J 1 ,ouo 


Qd 

34 


fid 

04 


100 

1 uu 


54 


IVI loot ooippi 


•^fi QflQ 


ft*^ 
UO 


S1 
0 1 


100 

1 uu 


45 


IVIIjoUUI I 


fi*^ '^fi7 
Oo.jO/ 


ft7 


Sd 

04 


8R 
uu 


39 


IVIUllldlld 


in 


U J 


S7 

Of 


100 
1 uu 


53 


INcUldond 


1Q Sfi7 


Q4 


5fi 

ou 


100 


49 


iNcVdud 


19 dfi*^ 

1 c.,H\JO 


78 


4R 

"U 


100 


45 


IMCW 1 lullipolllIC 


13.230 










Mpu/ iprQPU 
IMCW oCiocy 


7Q 9fifi 










MptA/ ^/lPvim 

IMCW IVIoaIUU 


91 fi79 


95 


43 

^o 


100 


34 


IMCW T UIK 


909 nQfi 


7*^ 

f o 


37 

o r 


95 


48 


IMUI 11 i wul Ulllld 


ftQ 9Sfi 


uo 


43 

^o 


91 


42 


Mnrth Hal-nta 
IMUIUl UdKUid 


ft ^n^ 


inn 

1 uu 


71 

r 0 


100 

1 uu 


64 


nhin 
UIIIU 


1/1/1 Q/IQ 
1 44,o4o 


fiQ 

U3 


4? 

4t 


85 

uo 


44 


ni/lahnma 
UKIdl lUIHd 


49 ft9d 


ftQ 

03 


54 

oi 


90 

3U 


33 




"^d AA7 


R8 
uu 


4S 


87 

u / 


39 


r clllloylVdllld 


197 AO^ 


8Q 

U3 


^14 

04 


88 

uu 


53 


Pi iprtn Rim 
r uci lu nibu 


4fi "^"^O 


94 


47 


81 


52 


Rhniip KI;^nri 

i ll lUUC lOlul lU 


10.228 










^^niifh Parnlina 

OUUU 1 wdl Ulllld 


JC,UO J 


57 


40 


84 


40 


ouuiti ud^uld 


fi S17 
<j.j 1 / 










Tennessee 


65,659 


78 


47 


90 


37 


Texas 


264.600 


84 


52 


92 


35 


Utah 


28.995 


86 


70 


100 


39 


Vermont 


6.350 


63 


49 


79 


47 


Virginia 


77.510 


57 


49 


89 


48 


Washington 


58,313 










West Virginia 


26.038 


65 


44 


100 


42 


Wisconsin 


59.077 


100 


56 


100 


56 


Wyoming 


6,941 


87 


58 


85 


35 


SUM (38 states) 




78% 


47% 


93% 


42% 



Mole — Data not avaitabie 

Source State Departments of Education. Data on Public Schoo's fat! 1991 California. Fall 1990. NCES D:gcst ottCuc^im Statistics. i99i 
Council of Chief State School Officers Slate Education Assessment Center. Wastnngton. DC 1993 
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APPENDIX TABLE A-1 2 
STUDENTS TAKING BIOLOGY AND CHEMISTRY COURSES IN OCTOBER 1 991 
AS A PERCENT OF STUDENTS IN GRADES 9—12 









Rininnu 


Rintnnu 


Rinf nnv 


Rininnu 




rhpmictru 




rhpmictru 
wiicniiaii y 






Biology 


1st Year 


2nd Year 


2nd Year 


2nd Year 


Ctiemistry 


1st Year 


2nd Year 


2nd Year 




student 


1st Year 


Applied 


AP 


Advanced 


Other 


1st Year 


Applied 


AP 


Advanced 




Membership 


% 


% 


% 


% 


% 


% 


% 


% 


% 


STATE 


(Grades 9 — 12) 


9 — 12 


9 — 12 


9 — 12 


9 — 12 


9 — 12 


9 — 12 


9 — ^2 


9 — 12 


9 — 12 


Alabama 


19^ ^31 


20 % 


7 % 


1 % 


3 % 


2 % 


2 % 


8 % 


1 % 


— % 


Alaska 


29,556 




















Arizona 


166311 




















ArkafT^a^ 


122.209 




0 




2 


3 


in 








nalifnrnia 

\JOlilKJl I HO 


1 3^4 4^7 


16 


7 




3 


0.5 


8 






1 


flnlnrafin 


156.273 


21 






5 




10 






2 


Dnnnprtinit 


125.575 


15 


0 


0.5 


3 


3 


11 


4 


0.3 


0.4 


Dplawarp 


27,641 


18 


6 




2 


0.2 


8 


2 


0.3 


0.5 


ni^st nf rnliimhia 


1 7,922 




0 1 


1 


0 




14 


n s 

U.J 


0 


1 


Florida 


504!518 


22 


4 


0.4 


1 


12 


11 


0.4 


0.3 


0.3 


Rpfirnia 






















Hawaii 

1 lOlYOII 


43.495 


21 


4 


0.2 




0.4 


10 




0.5 




Idaho 


63^653 


22 


1 


1 


3 


1 


10 




0^5 


0.2 


lliinoi*^ 

1 1 1 II lUlO 


486 990 




















Indiana 


274.823 


16 


10 


1 


3 


1 


9 


3 


0.4 


2 


Iowa 


135,744 


29 






3 


2 


16 








Kansas 


117^951 


26 


3 


1 


4 




10 


2 


1 


1 




176.459 


27 






5 


2 


12 




0.3 


1 


LUUIolol la 






















IVloll iK' 


S8 898 


CO 










16 








Marvlanri 

IVlOl J lOI lU 


186 084 






















23016^ 




















MichlQan 


416 535 




















MinnP*?nta 

IVll 1 II lUoU lO 


?1fi 836 


22 


5 




9 


0 


13 






2 


MiQQiQQinni 


127,704 


28 


6 




17 




13 




0.2 


1 


A^iccniiri 

IVIIOOUUI 1 


229.211 


23 






8 


4 


11 






2 


Mnntana 

IVlUI IIOI lO 


42.677 


25 


0.1 


2 


3 


0.1 


12 


1 


1 


0.5 


Mphra*^ka 


78.185 


22 


6 




5 




12 








Npvada 


54,076 


21 


6 


0.3 


5 


1 


10 




0.3 


0.4 


New Hampshire 


47^313 




















Nfiw Jersfiv 


291.788 




















New Mexico 


78.'366 


28 


2 


0.3 


2 


1 


9 




0.4 




Npw Ynrk 

new I yJi fV 


714.244 


27 


0 


1 


0.4 


2 


14 




0.5 


0.1 


Nnrth flarnlina 

liUllll uOIUItllO 


302 825 


27 


• 0.2 


1 


4 


1 


12 




0.4 


1 


North Daknta 


33,435 


27 


0.1 




8 


1 


16 






1 


Ohio 


506 364 


24 




1 


2 


3 


13 




0.4 




Okiahnma 

v/f\iai lui 1 lo 


155510 


25 




0.2 


5 


5 


9 




0 2 


1 


Orpfinn 


138,431 


20 


2 


1 


2 




9 


1 


0.4 


1 


Ppnn*N\/l\/ania 

r ui II loy 1 Vol No 


476.198 


23 


0.5 




4 




14 






2 


Piiprto Rico 


163 679 


23 


0 








15 


0 






Rhode Island 


37.661 






_ 





_ 












South Carolina 


171.431 


25 


1 


1 


2 


1 


12 


0 


0.3 


1 


South Dakota 


34^727 




















Tennessee 


229!080 


22 


4 


0.4 


2 


1 


11 


— 


0.2 


0.3 


Texas 


889.388 


23 


5 




2 


2 


10 






1 


Utah 


125.578 


23 


2 


2 


2 


1 


9 


0.3 


1 


0.2 


Vermont 


23.844 


15 


6 


1 


3 


1 


10 


3 


0.2 


0.3 


Virginia 


270.218 


23 


3 


1 


3 




13 


1 


1 


1 


Washington 


236.546 




















West Virginia 


95,457 


27 


0.3 


0.2 


5 


3 


12 


1 


.1 


1 


Wisconsin 


231.732 


27 


1 


1 


4 


0.4 


11 


3 


1 


1 


Wyoming 


28.096 


21 


0.3 


0.3 


4 




8 


0.2 


0.1 


1 


SUM (39 states) 




22 % 


3 % 


0.4 % 


3 % 


2% 


11 % 


1 % 


0.2 % 


1 % 



Note —DalB not available 

Source Stale Deparlments of Educahon Data on Public Schools. Fall 1991. Cahlomia Fall 1990. NCFS CCD Fall Membefship 1991 
Council of Chief Slafe Schoof Dfficets. Stale Education Assessment Cenlei Wastrngton. DC, 1993 



APPENDIX TABLE A-13 
STUDENTS TAKING PHYSICS AND EARTH SCIENCE COURSES IN OCTOBER 1991 
AS A PERCENT OF STUDENTS IN GRADES 9—12 









Physics 


Physics 


Physics 






Physics 


1st Year 


2nd Year 


2nd Year 




student 


1st Year 


Applied 


AP 


Advanced 




Membership 


% 


% 


% 


% 


STATE 


(Grades 9 — IZ) 


9 — 12 


9—12 


9— IZ 


i*— iZ 


Alabama 


195 531 


2 % 


1 % 


0.3 % 


0.2 % 


Alaska 


29.556 










Arizona 


166.311 










Arkansas 


122^209 


3 






0 


California 


1 354 457 


3 






0.5 


Colorado 


156.273 


5 






0.5 


Connerticut 


125,575 


5 


4 


0.3 


0.2 


Delawarp 


27^641 


3 


1 


0.1 


0.2 


Dist of Coliimhia 

L'loi. ui \jviuiii>jia 


17.922 


3 




0.2 




Florida 


504 518 


4 


0.1 


0.3 


0.3 


Geornia 


309.439 










Hav\/aii 


43.495 


3 


2 


0.2 




Idaho 


63!653 


3 




0.1 





Illinois 


486.990 










Indiana 


274.823 


3 


1 


0.3 


0.3 


Iowa 


135,744 


7 






0.2 


Kansas 


117^951 


4 


1 


0.1 


0.3 


Kpntiirkv 


176.459 


3 




0.2 


0.1 


1 ouisian^ 












Main(^ 


58 898 


12 








Maryland 


186,084 










Massachusetts 


230J65 










Michigan 


416.535 






_ 





Minnesota 


216.836 


6 






1 


Mississippi 


127^704 


4 




0.1 


0.1 


Missouri 


229.211 


4 






0.4 


Montana 

(VI VI llCil Id 


42.677 


6 


0.1 


0 


0.2 


Nebraska 


78.185 


5 


0.3 






Npvaria 


54.076 


3 


1 


0 1 


0.4 


New Hampshire 


47.313 










New Jersey 


291.788 














Mpvy Mpyirn 


78.366 


3 


1 


0.4 




Npw York 


714,244 


6 




1 


1 


North Carolina 

liVI III WCl* V 1 1 1 VQ 


302 825 


3 




0.1 


0.2 


North Dakota 


33.435 


6 


0.2 




0 


Ohio 


506.364 


5 




0.2 




Oklahoma 


155.510 


2 


01 


0.2 


0.1 


Drpnnn 


138,431 


4 


1 


0.3 


0.3 


Ppnnwivania 


476^198 


7 






2 


Puerto Rico 


163^679 


7 









Rhode Island 


37,661 













South Carolina 


171.431 


3 


1 


0.1 


0.1 


South Dakota 


34.727 










Tennessee 


229.080 


3 


— 


0.2 


— 


Texas 


889,388 


3 






0.5 


Utah 


125.578 


4 


1 


0.4 


0.3 


Vermont 


23.844 


6 


1 


0.1 


0.1 


Virginia 


270.218 


6 


.1 


0.2 


0.3 


Washington 


236.546 










West Virginia 


95.457 


3 


0.1 


0 


.1 


Wisconsin 


231.732 


6 


1 


0.3 


1 


Wyoming 


28.096 


3 


1 






SUM (39 states) 




4% 


0.2 % 


0.1 % 


0.4 



WcJif? - - D3!a no! aMble 

Source iJe DepBrtmenis of Educshon. D3(3 on Public Schools. Fall 1931 California Fan 1990. HCES. CCD Fall Membefshir 1991 
Council of Chief Stale Scfiool Qff'Cers. Slate EduCBi'on Assessment Center Washington. DC. 1993 



Earth Science Earth Science 

1st Year 1st Year Earth Science 

General Applied 2nd Year 

7o % % 

9—12 9—12 9—12 

0.3 % — % — % 

3 — 0.2 

2 — 1 

10 — 1 
8 1 1 
5 1 .1 
1 — 0.3 

12 2 2 

7 1 0.1 

11 5 0.2 

5 2 1 

8 — — 

6 0.3 0.4 



2 1 0.2 
— — 0.2 

3 — 1 
19 .1 1 

8 — — 

15 .1 0.3 

2 — 1 

16 — 1 

3 — 1 
0.1 — 1 

5 - 1 

1 — 0.2 

4 0.2 0.2 

6 - 1 

9 — — 

0.1 — — 

2 — — 
1 — 1 

16 0.1 0.2 

11 2 1 

24 1 1 

1 0.3 .1 

5 2 0.4 
9 2 — 

6 % 0.3 % 1 % 



APPENDIX TABLt A-14 

STUDENTS TAKING GENERAL, PHYSICAL, INTEGRATED, AND DTHER SCIENCE CDURSES. AND CDMPUTER SCIENCE CDURSES 

IN DCTDBER 1991 AS A PERCENT DP STUDENTS IN GRADES 9—12 















Pnmniitor 




bOnip. Obi. 








General 


Ptiysical 


Integrated 


Other 


Science 


Comp. Scl./ 


Advanced 


Comp. Set./ 




student 


Science 


Science 


Science 


Science 


Prog. 1 


Prog, li 


Placement 


Comp. Prog. 




Membership 


% 


% 


% 


% 


% 


% 


7o 


% 


STATE 


(Grades 9 — 12) 




^12 


9 — 12 


^12 


^12 


^12 


9 — 12 


7—8 


Alabama 


195 5?1 


2 % 


22 % 




0.1 % 


2 % 


0^ 


% 


U.J /o 


Alaska 


29,556 


















Ari70na 


166.311 


















Arkansas 


122.209 


7 


CO 




0.4 


4 








California 




3 


12 




3 


1 






ft 


r.nlnradn 


1 \J\J,L.I 0 


4 


7 




4 


4 


1 
1 




Q 


r.nnnprtirnt 


125.575 


7 


7 


n 4 


1 


2 




n 1 


2 




27.641 


1 
1 


1? 

1 L. 


1 


0 

c 


-5 


1 

1 






nist nf rniiimhia 


17 Q?? 


?4 






1 








4 


Florida 


504 518 


2 


12 


1 


0.2 


2 


0.4 


0.1 


1 


fiPOffiia 


?n9 4?9 


















Hawaii 


43.495 


5 


17 


1 


4 


1 


0 1 

U. 1 


1 


4 


Idaho 


63!653 


1 


8 




2 


1 


0.3 


0.1 


7 


Illinois 


486'990 


















Indiana 


274.823 


5 


8 


2 




1 


0.2 




0.4 


lowa 


135,744 


10 


11 




0.4 


1 


0.2 






Kansas 


117^951 


8 


13 




4 


9 


2 


0 2 


30 




176.459 




1? 

1 c 


1? 

1 c. 


n 4 


2 


(11 


U-<J 


1 


1 niiisiana 




















MainP 
ivtaii ID 


58 8Q8 


















Man/land 


1 86 084 


















Massarhn<?ptts 


230 165 


















Michiyan 


416 535 


















Minnpsota 

IVI II It ICOUIQ 


216 8*^6 

L. 1 U,U<JU 




8 






3 








MiS'iissinni 


127.704 


9 






0.1 


3 


0.4 


0 1 


2 


Missouri 

1 V 1 1 JOUUI 1 


229.211 


7 


18 




1 


2 


1 




1 


Montana 


42.677 


2 


3 


2 


-j 


7 


2 


0 


1 


Nphraska 


78.185 


5 


11 




3 


5 






4 


Npvada 

1 iLt VQUQ 


54,076 


6 


3 


0.2 


0.3 


3 


1 


0.1 


2 


New Hanipshire 


47^313 


















New Jersey 


291788 


















Npw Mpyiro 


78*366 


7 


14 




1 


4 




0.1 




Npw York 

l>luW 1 UI 


714.244 


4 


8 




4 


3 




0.3 


18 


North Carolina 

liUiiii v/Qiv/iiiia 


302 825 


0.3 


24 




1 


5 




0.1 


2 


North Dakota 

lYUIlll L/GiNUlQ 


33.435 




29 




1 


5 


1 






Ohio 

yji iiu 


506364 


12 


7 




0.2 


7 




0.1 


15 


flklahoma 

wrVIQI lUtI IQ 


155 510 


4 


19 




4 


4 


1 


0.1 




flrpfion 

\J 1 Gy U 1 1 


138.431 


5 


10 




6 


5 


1 


0.3 


16 


Ppnnsvlvania 

1 CI II loy ivai iiQ 


476.198 


7 


8 




2 


7 


2 


0 


52 


Puerto Rico 


163.679 


21 


0.3 














Rhode Island 


37^661 









_ 


_ 


_ 








South Carolina 

wuuiii wui v.'iniu 


171.431 


6 


23 




0 


2 


0.1 


02 




South Dakota 


34,727 


















Tennessee 


229^080 


4 


20 


— 


1 


— 


— 


— 


— 


Texas 


889.388 




23 


.1 


01 


04 


0 


.1 




Utah 


125.578 


z 


4 


.1 


6 


2 


0.2 


.1 


3 


Vermont 


23,844 


3 


4 


■i 
1 


5 


2 


1 


.1 


4 


Virginia 


270.218 




1 




1 


1 




.4 




Washington 


236.546 


















West Virginia 


95.457 


6 


19 


0 


0.4 










WiscLJSin 


231. r..^ 


6 


14 




6 


6 


3 


0.3 




Wyoming 


28.096 


5 


7 


1 


3 


6 


2 


0.2 


15 


SUM (38 stales) 




4% 


13 % 


0.3 % 


2 % 


3 % 


0.4 % 


0.1 % 


12% 



Holt Enrollments inSS&C courses in Caiilorma. lowa and Puerto RiCO not counted m 1991-92 — Data not 2vail3lj!e 

Source State Departments of Education. Data on Public Schoois. fait 1991 Calitorma. Faii 1990, flCES CCD fai' Membership 199 J 

Council ot Chief Stale School Oiiiccrs. State Education Assessment Center. Wai^hmolon DC. 1993 



APPENDIX TABLE A'15 

STUDENTS TAKING REVIEW MATHEMATICS (E.G., GENERAL MATH) AND INFORMAL MATH (E.G., PRE-ALGEBRA) 
IN OCTOBER 1991 AS A PERCENT OF STUDENTS IN GRADES 9—12 







General 


Consumer. 








Basic Geometry & 








Remedial 


Applied 


General 


Sum 


Pre-Algebra 


Algebra 2 


Sum 




Student 


(LeveH) 


(Level 2) 


(Level 3 & 4) 


Review Math 


(LeveH) 


(Level 2-3) 


Informal Math 




Membership 


% 


% 


% 


% 


% 


% 


% 


^TATF 
o mi c 




Q -to 


ft jO 


g •\2 




g "^2 


g •\2 


0 19 

JF It 


Alabama 


195.531 


11 % 


10 % 


— % 


21 % 


4 % 


— % 


4 % 


Alaska 


29.556 
















Arizona 


166,311 























Arkansas 


122.209 


21 


0 


4 


26 


8 


1 


8 


California 


1.354.457 


15 


2 




17 


7 




7 


Colorado 


156.273 


5 


4 





9 


11 





11 


Connecticut 


125.575 


7 


5 


3 


14 


11 


9 


20 


Delaware 


27.641 


6 


5 


3 


15 


9 


4 


13 


Dist. of Columbia 


17.922 


4 


1 




5 


13 


6 


19 


Florida 


504.518 


12 


16 


1 


29 


12 


1 


13 


Georgia 


309.439 





















Hawaii 


43.495 


14 


22 


1 


37 


12 


4 


16 


Idaho 


63.653 


5 


1 


1 


8 








Illinois 


486.990 














. 








Indiana 


274,823 


8 


6 





14 


7 


1 


8 


Iowa 


135,744 


7 


6 


7 


19 


6 





6 


Kansas 


117.951 


3 


4 


1 


8 


13 


3 


16 


Kentucky 


176.459 


8 


2 


4 


14 


10 


4 


14 


Louisiana 


















Maine 


58,898 





















Maryland 


186,084 






















Massachusetts 


230,165 























Michigan 


416.535 























Minnesota 


216.836 


6 


3 





10 











Mississippi 


127.704 


9 


7 





16 


8 





8 


Missouri 


229.211 


11 


3 





15 


7 





7 


Montana 


42.677 


4 


3 


1 


8 


10 


1 


11 


Nebraska 


78.185 


14 


2 





17 











Nevada 


54.076 


5 


11 


0.1 


17 


15 


0.2 


15 


New Hampshire 


47.313 








— 








New Jersey 


291.788 























New Mexico 


78.366 


13 


5 





18 


13 


. 


13 


New York 


714.244 


8 


4 


0.3 


13 


8 


3 


12 


North Carolina 


302.825 


9 


7 


1 


17 


11 




11 


North Dakota 


33.435 


2 


4 




6 


5 





5 


Ohio 


506.364 


11 


0 


7 


19 


8 





8 


Oklahorpa 


155.510 


6 


2 





8 


7 


3 


11 


Oregon 


138.431 


4 


3 


3 


11 


13 


5 


18 


Pennsylvania 


476.198 


8 


7 


1 


16 


15 




15 


Puertu Rico 


163.679 






41 


41 




— 




Rhode island 


37.661 


— 


— 


— 


— 


— 


— 


— 


South Carolina 


171.431 


21 


8 


4 


33 


10 


— 


10 


South Dakota 


34.727 








— 


— 


— 


— 





Tennessee 


229.080 


6 


5 


1 


11 


10 




10 


Texas 


889. 388 


4 


5 




9 


lb 


b 


00 

id 


Utah 


125.578 


3 


4 


1 


8 


15 




15 


Vermont 


23.844 


4 


5 


3 


11 


7 


4 


11 


Virginia 


270.218 


8 


6 


0 


14 


12 


3 


15 


Washington 


236.546 
















West Virginia 


95.457 


8 


18 


2 


29 


5 




5 


Wisconsin 


231.732 


9 


4 


3 


15 








Wyoming 


28.096 


5 


4 




9 


3 




3 


SUM (38 states) 




9% 


5% 


2% 


16% 


10% 


2% 


12 % 



Nole —Datsnotavd'istie 

SC'urCG St3t8Depirt(venlsofEduc3tion. D3I3 on Putlic Schools. Fall 1991. Ca:i(omi3. Fbii 1990. NCES. CCD Fall Membership 1991 
Council of Chief Stale School Ofi ccrs Stale education Assessment Center Washington DC. 1993 



APPENDIX TABLE A-16 
STUDENTS TAKING FORMAL MATHEMATICS (ALGEBRA— CALCULUS) 
IN OCTOBER 1991 AS A PERCENT OF STUDENTS IN GRADES 9—12 







Algebra 1/ 


Geometry/ 


Algebra 2/ 


Trigonometry 












Integrated Math 1 


Integrated Math 2 


Integrated Math 3 


Pre*Calculus 


Calculus 


Calculus, AP 


Sum 




Student 


(Level 1) 


(Level 2) 


(Level 3) 


(Level 4) 


(Level 5) 


(Level 5) 


Formal Math 




Membership 


% 


/o 


/o 


/o 


0/- 

/o 


/o 


% 


STATE 


(Grades 9—12) 


9—12 


9—12 


9—12 


9—12 


9—12 


9—12 


9—12 


Alabama 


195.531 


20 % 


14 % 


12 % 


4 % 


1 % 


1 % 


52 % 


Alaska 


29.556 


— 


— 


— 


— 


— 


— 




Arizona 


156,311 


— 


— 


— 


— 


— 


— 


— 


Arkansas 


122.209 


24 


15 


13 


6 


1 


— 


60 


California 


1.354.457 


21 


12 


10 


5 


2 


-- 


• 49 


Colorado 


156.273 


18 


15 


12 


7 


2 


— 


54 


Connecticut 


125.575 


17 


16 


14 


9 


2 


1 


59 


Delaware 


27,641 


14 


10 


10 


6 


1 


1 


42 


Dist. of Columbia 


17.922 


22 


18 


10 


4 


1 


— 


54 


Florida 


504.518 


19 


13 


11 


b 


0.5 


1 


49 


Georgia 


309.439 


— 


— 


— 


— 


— 


— 


— 


Hawaii 


43.495 


14 


9 


8 


4 


0.1 


1 


36 


Idaho 


• 63.653 


16 


16 


16 


6 


2 


1 


56 


Illinois 


486.990 


— 


— 


— 


— 


— 


— 


— 


Indiana 


274.823 


21 


14 


13 


7 


1 


1 


57 


Iowa 


135.744 


25 


19 


16 


8 


3 


— 


71 


Kansas 


117.951 


23 


17 


15 


7 


2 


1 


64 


Kentucky 


176.459 


21 


17 


15 


7 


— 


1 


61 


Loi'isiana 





— 


— 


— 


— 


— 


— 


— 


^^aine 


58.898 


21 


21 


17 


12 


— 




71 


Maryland 


186.084 


— 


— 


— 


— 


— 


/ 


— 


Massachusetts 


230.165 


— 


— 


— 


— 


— 




— 


Michigan 


416.535 


— 


— 


— 


— 


— 


— 


— 


Minnesota 


216.836 


23 


18 


15 


8 


3 


— 


67 


Mississippi 


127.704 


24 


16 


15 


6 


0.4 


1 


62 


Missouri 


229.211 


24 


16 


15 


4 


2 


— 


61 


Montana 


42,677 


21 


20 


14 


8 


1 


.1 


65 


Nebraska 


78,185 


24 


17 


14 


5 


3 


— 


63 


Nevada 


54,076 


18 


13 


11 


4 


1 


0.3 


47 


New Hampshire 


47,313 


— 


— 


— 


— 


— 


— 


— 


New Jersey 


291.788 


— 


— 


— 


— 


— 


— 


— 


New Mexico 


78.366 


26 


14 


12 


5 


1 


1 


60 


New York 


714.244 


21 


15 


11 


6 


1 


2 


54 


North Carolina 


302.825 


19 


17 


13 


9 


1 


1 


59 


North Dakota 


33.435 


27 


20 


19 


12 


2 


— 


80 


Ohio 


506.364 


20 


15 


12 


8 


1 


1 


57 


Oklahoma 


155.510 


24 


13 


15 


5 


1 


0,5 


59 


Oregon 


138.431 


17 


13 


11 


5 


2 


1 


49 


Pennsylvania 


476.198 


24 


15 


15 


12 


3 


1 


59 


Puerto Rico 


163,679 


27 


17 




2 


— 


— 


46 


Rhoae Island 


37.661 


— 


— 


— 


— 


— 


— 


— 


South Carolina 


171,431 


18 


14 


12 


7 


1 


1 


53 


South Dakota 


34.727 


— 


— 


— 


— 


— 


— 


— 


Tennessee 


229.080 


22 


14 


13 


6 


1 


— 


58 


Texas 






lfi 


i J 


J 






63 


Utah 


125,578 


20 


18 


16 


8 


1 


3 


65 


Vermont 


23.844 


17 


14 


13 


7 


2 


1 


54 


Virginia 


270.218 


16 


16 


14 


9 


2 


1 


58 


Washington 


236,546 
















West Virginia 


95.457 


18 


14 


12 


6 


1 


1 


51 


Wisconsin 


231.732 


26 


20 


14 


8 


3 


2 


74 


Wyoming 


28.096 


21 


16 


14 


7 


3 


1 


62 


SUM (39 states) 




21 % 


15% 


13 % 


6% 


1 % 


1 % 


58 % 



note —Da}3 not available 

Source SlatiDc-partmsnlsotEducaaon. Dala on Public Schools fall 1991 Cshfomu fan 1990. NCCS CCD Fj': fM,cfship 199) 
Council ol Chief Slsle School Odice^s Slale Educanon Asscssmeni Center Wa<;hing{on DC 1993 



APPENDIX TABLE A-17 
PERCENT CHANGE IN STUDENTS TAKING KIQK SCHOOL MATHEMATICS 
BY STATE GRADUATION REQUIREMENTS: 1990 T0 1992 





Algebra 1/ 


Algebra 2/ 






Integrated Math1: 


integrated Math 3: 


Catcutu 


STATt 


% Changs 


/o unanyc 


/• una 11 


2 5 to 3 Credits 








Arkansas 


7 


7 


1 


Connecticut 


7 


-2 


0 


Florida 


0 


4 


-2 


Kpnhjrkv 


3 


7 


1 


Mp\a/ Mpvii'n 


0 


4 


0 


Ppnnwivsnia 

1 v/i II ijy 1 vui 1 lu 


0 


3 


3 


f^nnth Harnlina 

<.yuuiii v^uiuiiiia 


7 


-1 


2 


Texas 


5 


13 


2 


Virginia 


9 


3 


3 


AvprflflP 


4.8 


4.3 


1.2 










Alabama 

/iiuuui 1 la 


13 


4 


1 


California 


-3 


-2 


0 


Hawaii 


6 


-2 


0 


MainP 

IVIUll lU 


7 


9 




Mississippi 


10 


6 


1 


Missouri 


0 


5 


3 


Mpw Ynrk 


4 


-1 


1 


Mnrth Daknta 


0 


12 


3 


Ohio 


6 


3 


2 


Dklahnma 

VJ^IQI lUI 1 [a 


0 


3 


-2 


Tennessee 


2 


3 


1 


West Virginia 


6 


7 


5 


Average 


4.3 


3.9 


1.3 


Local Board PoUcitis 








Iowa 


3 


17 


3 


Minnesota 


5 


7 


1 


Nebraska 


10 


4 


8 


Average 


6.Q 


7.0 


4.0 



Soufce Stale Departments of Edjcaiion. Data on Pub„c Schools. Fall 1991 California. Fall 1990. NCES CCD Fall Menitjership 1991 
Council of Chief State School Ofiicers. St3te Education Assessment Center. Washington. DC. 1993 



o 

ERIC 



APPENDIX TABLE A-18 
PERCENT CHANGE IN STUDENTS TAKING HIGH SCHOOL SCIENCE 
BY STATE GRADUATION REQUIREMENTS 1990-1992 





Biology: 


Chemistry: 


Physics: 


STATE 


% Change 


% Change 


% Chang 


2.5 10 3 ursflits 








MlKanSaS 


U 


in 


1 


riuriUa 


u 


Q 

a 


9 


rciubyivdiiid 


n 
U 


0 


9 
C 


Virninia 
VM yiiiia 


n 
u 


o 
c. 


9 


MVcrayc 


n 
u 


4.9 


l.u 


1 to 2 c red Its 








AiaDafna 


U 


c 
0 


c 
-0 


uaiiiornia 


0 


U 


1 

-1 


uonnecucul 


U 


i 

1 


i 
1 


nawaii 


7 
/ 


i 
1 


Q 

0 


^enluCKy 


u 


D 


1 


IVIainc 


1 


1 1 




lYIISSISSippi 


u 


o 

c. 


n 
u 


nn lOC^^^ 1 ft 


A 


c 
3 


9 




n 


7 


i 


New York 


0 


2 


0 


North Dakota 


0 


13 


4 


unio 


9 


A 
4 


9 


lit/ I^Krt mi 

uKianonia 


0 


0 
c 


1 


South Carolina 


u 


c 
0 


1 

1 


lennessee 


7 
/ 




9 
c. 


Texas 


0 


6 


3 


West Virginia 


0 


8 


2 


Average 


1.0 


4.8 


1.0 


Local Board Policies 








Iowa 


0 


7 


3 


Minnesota 


0 


8 


2 


Nebraska 


0 


4 


3 


Average 


0 


6.3 


2.6 


Source State Departments of Educatio 


T Data on Public Scf)00is fan 1991 California Fall 1990. NCES 


CCD Fall Memberstiip 1991 




Cojncil of CfJief State School Officers, 


State Education Assessment Center. WastJington. DC 1993 
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APPENDIX TABLE B-1 
MATHEMATICS TEACHERS IN GRADES 9—12, 
BY TIME ASSIGNED 

Mathematics 

Main Other 
Assignment Aulgnment 



STATE 


Total 


% 


% 


Ai3b3ma 


I.OUO 


i /O 


49% 


AiaSKd 








Arizona 


1 ,UjU 


QR 


4 


AiKansas 


7nQ * 






oaiiiurnia 






31 


uoioraao 




91 


9 


nnnnpptiriit 


1.545 


81 


19 


UcldWdIc 


'lQ? * 






Hicf nf PnliimhiQ 








Plnrida 

1 lUl lUa 


8.880 


71 


29 


bcUiyia 








ndWdll 




62 


38 


Idaho 


747 


38 


62 


llliMUIb 


? 7QQ 


97 


3 


Indiana 


9 970 




16 


Iowa 


1 S?4 






^ansas 


1 994 

1 ,c.Cn 






l^Dnti ipI/v 
rxcl UuUKy 


1 Sfifi 
1 


86 


14 


LUUIbidlld 








IVIdlllC 








Maryland 








Massacnuseiis 








iviicnigdn 


9 ?ftn 


Q1 


g 


Minnesota 


1 7ft7 


7R 


24 


MtSSIbSippi 


1 149 




17 


MlobUUl 1 




84 


16 


^i1^ntana 

IvIUI llul lu 


506 


79 


21 


iNcUldbrd 








INcVdQd 


474 




31 


iNcW ndmpbnirc 


471 






New Jersey 


R77 


91 


9 


New Msxico 


71R 


82 


18 


r^ew YorK 




7'? 


27 


iNorm Udroiind 


O.J 1 o 


77 


23 


(Monn uaKoia 


'too 


RS 


35 




4,210 


81 


19 


Oklahoma 


U01 


91 


9 


Hrpnnn 


1.207 


87 


13 


Ppnn^vlv^nia 
1 Qi II loyivQi iiu 


6^443 * 


96 


4 




1.562 


66 


34 


Rhode Island 


413 


97 


3 


South Carolina 


1,845 


87 


13 


^n"th Dakota 


467 


68 


32 


Tennessee 


1,892 


78 


22 


Texas 


10.612 


74 


26 


Utah 


1.243 


66 


34 


Vermont 


278 


78 


22 


Virginia 








Washington 








West Virginia 


1.019 


98 


2 


Wisconsin 








Wyoming 


275 


85 


15 


NATION 


116,849 


79% 


21% 



'Arkansas. Delaware Mam assigr^ment only. Massachusetts K^12 Pennsylvania 7—12 

Note Mam Assignment ^ Half time oi more assigned to subject or primary assignment Other r iess than half time assigned to subiect 
National totals include imputation for nonreportmg states — Data not available 

Source State Departments of Education, Data on Public Schools, fsif 1991 Cahfornta. fall 1990 
Council af Chief State School Officers State Education Assessment Cenler, Wasf^inglon. DC. 1993 
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APPENDIX TABLE B-2 
BlOLOGv AND CHEMISTRY TEACHERS IN GRADES 9—12. 
BY TIME ASSIGNED 



STATE 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist. of Columbia 

Florida 

Georgia 

Hawaii 

Idatio 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Puerto Rico 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

NATION 



Total 

826 

934 - 

629 
3.887 
1.131 * 

679 
51 * 

2.427 

194 
253 
1.369 
1.015 
746 
632 
716 

363 

741 
863 
741 

792 
1.038 
251 

211 
181 
922 
313 

5.047 

1.368 
261 

1.797 
914 
362 

1.939 
414 
153 
664 
228 
697 

4,367 
456 
127 



381 
147 
46.864 



Biology 

Main 
Auignment 



27% 

95 
44 
59 
91 
62 



58 

54 
46 
96 
75 



70 



86 
67 
68 
65 
45 

59 

93 
62 
66 
62 
30 
69 
66 
80 
87 
93 



43 
66 
58 
67 
72 



84 
76 

68% 



Other 
Assignment 



73% 
5 

56 
41 
9 

38 



42 

46 
54 
4 

25 



30 



14 
33 
32 
35 
55 

41 

7 

38 
34 
38 
70 
31 
34 
20 
13 
7 
12 
31 
57 
34 
42 
33 
28 



16 
24 

32% 



Total 



378 



306 
1.365 

375 
16* 

691 

59 
131 
687 
507 
426 
391 
344 

211 

441 
438 
501 
548 
588 
167 

77 
67 
448 
143 

1.835 
571 
176 

1.014 
463 

1.065 
231 
88 
346 
155 
362 

1.682 
124 



162 



21,277 



Chemistry 

Main 
Assignment 

% 



9% 



Other 
Assignment 



91% 



33 
54 

58 



60 

64 
34 
99 
72 



59 



74 
42 
40 
43 
32 

57 

91 
38 
65 
63 
17 
60 
31 

85 
85 
81 
61 
21 
64 
51 
62 
56 



71 
67 

597o 



67 
46 

42 



40 

36 
66 
1 

28 



41 



26 
58 
60 
57 
68 

43 

9 

62 
35 
37 
83 
40 
69 

15 
15 
19 
39 
79 
36 
49 
38 
44 



29 
33 

41% 



*Af 110^3. Colorado Science, all lietds. Delawsre Mam assignment only 

Hole Mam Assignment = Hall lime Of moie assigned to suoiect Of primary assignment Other = Less than hall tirve assigned to suoiecf 
tiaticnai totals include imputation for nonreporting states — Data not available 

Source State Departments of Education, Data on Public Schools. Fall. 1991 CalHomia. Fait ^990 
Council ol Ouel Stale Schoo' Officers. State Education Asssssmant Center. Washington. DC. W93 



APPENDIX TABLE B-3 
PHYSICS AND EARTH SCIENCE TEACHERS IN GRADES 9—12. 
BY TIME ASSIGNED 







Physics 






Farth Scipiim 








Main 


Other 




Main 


other 






Assignment 


Assignment 




Assignment 


Assignment 


STATE 


Total 


% 


% 




/o 


% 


MiaOdfTld 




C. /o 


98% 


21 


5% 


95% 


nldbl\d 














Ml I^UIld 
















Arkansas 


c6o 


c 
D 


C)4 


fi4 


55 


45 


Calitornia 




9R 


74 


550 


32 


68 


Colorado 














'v'Onnecucui 




'^R 
00 


R4 


257 


50 


50 


UcidwarB 


ou 






8 






Ulsi. Oi uorumDia 














PlnriHp 


401 


49 


51 


1,323 


40 


60 


ucurgid 














1 lOWClli 


44 


48 


52 


92 


35 


65 


lUallU 


Q1 


11 


89 


148 


39 


61 


1 1 1 !n/A !o 

Illinois 


Od 1 




2 


204 


90 


10 


lllUldMd 


OQO 


J 1 


69 


287 


62 


38 


Iowa 


009 






225 






Kansas 


07A 






98 






Kentucky 




19 


OO 


51 


22 


78 


LUUIoldl Id 














Malno/'^ 


177 












ividryidriQ 















ividSSdcnuseiib 


a) 1 






309 







iVilCHiydll 


tg 1 




48 


130 


60 


40 


Minnesota 


0/0 


OR 


74 


111 


29 


71 


Mississippi 


107 


1 u 




7 


0 


100 


iviisbuuri 


Of o 


1 kJ 


85 


162 


43 


57 


Montana 


1*^4 
lO** 


19 

1 c. 


oo 


175 


35 


65 


Nebraska 














Mpua/ia 

NCVdUd 


50 


28 


72 


91 


55 


45 


iMcW ndllipollllc 


0 f 






26 






NcW Jclbcy 


100 




12 


327 


97 


3 


New Mexico 


yo 


14 

1 H 


ftR 
oo 


41 


24 


76 


M ot 1 1 V rt r 1/ 

ImcvV TO'K 


1 ,uoy 


JO 


47 


2.831 


60 


40 


Norm i/aroima 


OJ 1 


1ft 
1 o 


82 


328 


21 


79 


iMOfin udKoid 


194 


i; 
J 




8 


13 


88 
47 


unio 


7/lft 


97 


73 


410 


53 


Oklahoma 


^*to 


1 9 
1 c 


oo 


65 


20 


80 


Oregon 














rclll loyl Vdl Ifd 




70 


30 


778 


81 


19 


Piiprtn Rico 


119 


75 


25 


94 


84 


16 


ni luuc lOiai lu 




83 


17 


10 


70 


30 


^niith narnlina 

\JULIIII WU'\J>\\\Q 


232 


18 


82 


2 


50 


50 


ouuin UdKoid 


1^0 


ft 

u 


92 


28 


39 


61 


Tennessee 


237 


15 


85 


71 


23 


77 


Texas 


1.043 


21 


79 


334 


36 


64 


Utah 


80 


34 


66 


344 


48 


52 


Vermont 


73 


48 




77 


43 


56 


Virginia 














Washington 














West Virginia 


108 


20 


80 


283 


74 


26 


Wisconsin 














Wyoming 


71 


61 


39 


63 


63 


37 


NATION 


13,610 


34% 


66% 


12,273 


54% 


48% 



*Del3/>3re M3tn assignment only 

Nole Mam Assignment ^ Hsif tm or more HsS'gned to subject or pnmary assignment Other ■- less (h3n halt lime assigned to subject 
NV'on^! totals include imputation tor nonreportmg states — Data notavaiiabls 



Source St3te Departir.ents of Education Data on Public Sct)oois. Fall. 1991. Califorma. Fail 1090 
Council ot Ct}ief State Sctiool Otficcrs. State Education Asscssr^cnf Center. Wast}ington DC 1993 



APPENDIX TABLE B-4 
GENERAL AND PHYSICAL SCIENCE TEACHERS IN GRADES 9—12, 
BY TIME ASSIGNED 



STATE 

Alabama 

Alaska 

Arizona 

Arkansas 

Calilornia 

Colorado 

Conneclicul 

Delaware 

Dist or Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Puerto Rico 

Rhode Island 

South Carolina 

South Dakota 

Tftnnessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

NATION 



Total 



72 



208 
602 

214 
12' 

467 

136 
21 
500 
294 
436 
474 



161 

1.277 
1.622 



374 
30 

60 
109 
387 
107 

1.443 
49 

1.208 
182 
404 

2.526 
316 
123 
213 
28 



2 

23 



129 
71 

14.469 



General Science 

Main 
Assignment 

% 

0% 



28 
29 

29 



Other 
Assignment 



100% 



12 

16 
14 
89 
34 



79 



29 
3 

50 

95 
37 
49 
6 

41 
25 
85 
78 
58 
73 
32 
14 
36 

50 
13 



57 
61 

57% 



72 
71 

71 



84 
86 
11 
66 



21 



71 
97 

50 

5 

63 
51 
94 

59 
75 
15 
22 
42 
27 
68 
86 
64 

50 
87 



43 
39 

43% 



Total 



649 



488 
2.147 

210 



1.204 

121 
96 
206 
386 
301 
127 
357 

157 



255 

661 
48 

21 
24 
529 
160 

2,146 
1.213 
248 
573 
547 
273 
238 
9 

19 
572 
183 

617 
3.558 
142 
42 



90 
53 
18,670 



Physical Science 

Main 
Assi0nment 

% 

3% 



46 
39 

23 



32 

47 
27 
96 
42 



42 



Note Mam Assignment - Hall tme or more assigned to subject or prm^y assignment Other - Less than hall time assigned to subicct 



48 

41 
13 

29 

95 
46 
55 
49 
19 
48 
50 
70 
57 
44 
58 
51 
24 
57 
47 
48 
43 



72 

46% 

■ DiinmiivaiDiie 



Other 
Assignment 
7. 

97% 



54 
61 

77 



68 

53 
73 
4 

58 



58 



52 

59 
88 

71 

5 
54 
45 
51 
81 
52 
50 
30 
43 
56 
42 
49 
76 
43 
53 
52 
55 

52 
28 

54% 



Souice Stile DepJtmenis oIEiIucjIiok Data on Public Schools. Fall 1991. Caiiioma. fall 1990 
Council ol CM Slaie Scliool Ollicas SWo Cducslion Assessmsnl Center. Washington. DC. 1993 



APPENDIX TABLE B-5 
INTEGRATED AND COMPUTER SCIENCE TEACHERS IN GRADES 9—12, 
BY TIME ASSIGNED 







iniayraiDu «>ciqiii*d 






nnmniitflr Sclnnce 








Main 


Ottier 




Main 


Otiier 






Assignment 


Assignment 




Assignment 


Assignment 


STATE 


Total 


% 


% 


Total 


% 


0/ 
70 


Aiahama • 




0/ 

/o 


— % 


114 


1% 


99% 
















Ari7nna 








80 


69 


31 


AlKdnbab 








1S^ 




75 


Lrdiiiornid 








47fi 


1fi 

1 \J 


84 


nn\nr'if\n 
OOlOiaQO 














PnnnorHrfit 
OUIIIICUIIUUI 




1 0 


87 


141 


16 


84 


UcldWdic 








4 * 






Uioi- ui uuiurnuid 














FlnrifJa 


7 


14 


86 


338 


25 


75 


npnmia 

UCUll^ld 














Ma\uaii 
ndWdll 






95 


29 


21 


79 


Idaho 








161 


18 


82 


MllllUto 








539 


65 


35 


11 lUldl Id 


1 cc 


24 


76 


161 


24 


76 


lowa 








159 






rvai loao 








300 










^^4 


66 


131 


19 


81 


LUUioldl Id 














IvIdlMc 








195 






IvIdiyidllU 














ividooauuuocuo 














.riiUUiydll 








319 


54 


46 


IVUIIIIcoUld 








222 


12 


88 


IVIiOolooipiJl 








113 


27 


73 


IVIIooUUIl 








220 


34 


66 


IVIUIUdlld 


0 
c 


n 

u 


100 


0 






Mohra-^t/a 














MovaHa 
iNcVaUd 








V 


30 


70 


NIpw Hamn^ihirp 














Npw .Ipf^Pv 








294 


57 


43 










75 


27 


73 










1,716 


35 


65 


Mnrth Parnlina 








498 


43 


57 


mUIUI UdKUld 








97 


5 


95 


Hhin 








777 


52 


48 


UKIdHUIUd 










32 


68 




■ oO 


f J 




IRQ 

lU^ 


37 


63 


Ppnn^vlvania 
r ci II loj ivQi I'd 




62 


38 








PuGrto Rico 










- 





Rhode Island 









34 


68 


32 


^otith Harolina 









112 


31 


69 


Cnuth Dakota 








279 


31 


69 


Tennessee 


— 


— 


— 


39 


13 


87 


Texas 


4 


100 


0 


613 


37 


63 


Utah 


0 






107 


50 


50 


Vermont 


10 


0 


100 


43 


40 


63 


Virginia 














Washington 














West Virginia 


0 






0 






Wisconsin 














Wyoming 


13 


77 


23 


90 


54 


46 


NATION 


793 


41% 


59% 


9.134 


37% 


63% 



'Dslaware Main assignment only 

Note. Mam AssignfJient r Half time or more assigned to subject of primary assignment Other ^ Less than half lime assigned to subject. — Data not avaHabte. 



Source. State Departments olEduc3tion Data on Public Schools. Fall 1991. Cahfornia. Fall 1990 
Council of Chief Slate School Officers. State Education Assessnm Center, Washington. DC 1993. 



APPENDIX TABLE B-6 
MATHEMATICS AND SCIENCE TEACHERS IN GRADES 7--8, 
BY TIME ASSIGNED 



Mathematics 



STATE 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist. of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Puerto Rico 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 



Total 

1.359 



6.908 
1,032 
937 
123 

3,029 

360 
405 
1.166 
1,601 

628 
1.189 

425 



1.953 
963 
1.038 
1,294 
401 

300 
89 
2.322 

483 
6.092 
2.774 

459 
2.634 

922 

645 

1.412 
232 

1.637 
319 

6.421 
272 



461 
231 



Main Other 
Assignment Assignment 



57% 



58 
76 
71 



58 

56 
50 
98 
77 



69 



83 
60 
68 
72 
42 

84 

67 
67 
54 
49 
27 
74 
70 
76 

77 
98 
54 
46 

61 
75 



99 
81 



43% 



42 
24 
29 



42 

44 

50 
2 

23 



31 



17 
40 
32 
28 
58 

16 

33 
33 
46 
51 
73 
26 
30 
24 

23 
2 

46 
54 

39 
25 



1 

19 



Total 

1,261 



4,821 
974 
782 
122 

6.119 

221 
325 
1,072 
1,470 

652 
980 

368 



1.767 
843 
832 

1,289 
381 

198 

1.237 
456 

5.382 

2.173 
392 

2.220 
850 
476 

748 
217 
1,168 
298 

5.742 
217 



276 
199 



Science 



Main Other 
Assignment Assignment 



57% 



66 
76 
83 



65 

52 
56 
98 
78 



75 



84 
64 
68 
71 
46 

75 

83 
74 
68 
57 
28 
79 
69 
8G 

85 
98 
55 
47 

67 
67 



98 
81 



43% 



34 
24 

17 



35 

48 
44 
2 

22 



25 



16 
36 
32 
29 
54 

25 

17 
26 
32 
43 
72 
21 
31 
12 

15 
2 

45 
53 

33 
33 



2 

19 



Computer Science 



Total 

6 

871 
32 

o 
0 

79 

23 
68 
62 
14 

101 
1 

39 

164 

34 
17 
0 

9 

340 

1,026 
63 

261 

120 

11 



36 



Main Other 
Assignment Assignment 



0% 

31 
50 

24 

13 
26 
95 
29 



52 

44 
41 



22 

82 

41 
51 

79 

43 

91 



64 



100% 

69 
50 

76 

87 
74 
5 
71 

100 

48 

56 
59 

78 

18 

59 
49 

21 

57 



36 



55 



45 



NATION 52,516 64% 367o 46,528 697o 31% 3,435 47% 

Note General Assignment includes middle school teachers teaching multiple subiects and sell-contained grade ?—S feachefs. — Data not available 



55 



53% 



General Assignment 
(Includes Math/Science) 



Total 



575 
973 

907 



32 
3,331 
45 

1.031 



211 



80 



1,585 
303 
570 



1 

25 
11 



Main Other 
Assignment Assignment 

— % — % 



89 
92 



47 
97 
29 



74 
14 
97 



0 

80 
91 



11 



53 
3 
71 



100 



26 
86 
3 



100 
20 



49 
9,729 



94 

86% 



6 

14% 



Source. State Deparimenis of Education. Data on Public Schools, Fall 1991. Caliiornia. fall 1990 
Council of Chief Slate School Officers. Stste Education Assessment Center. Washington. DC. 1993 



APPENDIX TABLE B-7 
NEW MATH AND SCIENCE TEACHERS IN LARGE CITY DISTRICTS 





% 


% 


Math 


Science 




New 


New 


% Newly 


% Newly 


STATE/City 


Math 


Science 


Hirfid 


Hired 


California 


5% 


5% 


10% 


9% 


11 Large City Districts 


5.5 


5 


8 


7 


Higti 


6 


7 


7 


0 

0 


Low 


1 


0 


7 


0 


New York 


1 


2 


4 


5 


3 Large City Districts 


2.1 


2 


6 


6 


High 


2 


2 


6 


6 


Low 


2 


0 


4 


0 


Ohio 


3 


3 


6 


5 


5 Large City Districts 


1 


1 


1 


1 


Higti 


3 


4 


3 


4 


Low 


0 


0 


0 


0 


Texas 


6 


6 


14 


14 


9 Large City Districts 


5.6 


4 


8.6 


6 


High 


6 


9 


9 


10 


Low 


1 


0 


5 


1 



Souice State Departments ol Education. Data on Public SMols. Fall 1S91: California Fall 1990 
Council ol Ctiiel State School Otiicers. State Education Assessment Center. Washington. DC. 1993. 
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APPENDIX TABLE B-8 
SECONDARY SCIENCE AND MATHEMATICS TEACHERS: 
STATE CERTIFICATION REQUIREMENTS 



Courss Cridlts by Certltlcatlon Field 







Broad* 


Biology, 










Field 


Chemistry, 


Earth 


General 


STATE 


Math 


Science 


Physics 


Science 


Science 


Alabama 


36 


60 


27 


27 


60 


Alaska 


IHE 


IHE 


IHE 


IHE 


IHE 


Arizona 


30 


30 


30 


30 


30 


Arkansas 


21 


— 


24 


24 


24 


California 


IHE 


— 


IHE (Biological, Physical) 


— 


— 


Colorado 


IHE 


IHE 


IHE 


IHE 


IHE 


Connecticut 


18 


— 


18 


18 


21 


Delaware 


30 


— 


39-45 


39 


36 


Dlst. of Columbia 


27 


30 


30 


30 


36 


Florida 


30 


— 


21 


21 


20 


Georgia 


60qtr 


70qtr 


40qtr 


40qtr 


— 


Hawaii 


IHE 


IHE 


IHE 


IHE 


■ IHE 


Idaho 


20 


45 


20 


20 


— 


Illinois 


25 


32 


24 


24 


24 


Indiana 


36 


— 


36 


36 


36 


Iowa 


24 


24 


24 


24 


24 


Kansas 


IHE 


IHE 


IHE 


IHE 


IHE 


Kentucky 


30 


30 


30 


30 


— 


Louisiana 


20 


— 


20 


20 


32 


Maine 


36 


— 


36 (Life, Physical) 


— 


— 


Maryland 


30 


— 


46 


46 


— 


Massachusetts 


36 


36 


36 


36 


36 


Michigan 


Major(30) Minor(20) 


30/20 


30/20 


30/20 


30/20 


Minnesota 


IHE 


— 


IHE (Biology, Physical) 


IHE 


— 


Mississippi 


IHE 


IHE 


IHE 


IHE 


IHE 


Missouri 


30 


30 


20 


20 


?0 


Montana 


30 


60 


30 


30 


— 


Nebraska 


30 


56 


24 


24 


— 


Nevada 


30 


36 


30 


30 


30 


New Hampshire 


IHE 


IHE 


IHE 


IHE 


IHE 


New Jersey 


30 


— 


30 


30 


— 


New Mexico 


24 


24 


— 


— 


— 


New York 


24 


— 


15 


36 


36 


North Carolina 


IHE 


IHE 


IHE 


IHE 


— 


North Dakota 


IHE 


IHE 


IHE 


IHE 


— 


Ohio 


SO 


60 


30 


30 


30 


Oklahoma 


40 


— 


40 


40 


40 


Oregon 


21/42 


45 


45 


45 


45 


Pennsylvania 


IHE 


IHE 


!HE 


IHE 


IHE 


Rhode Island 


30 


30 


30 


— 


30 


South Carolina 


IHE 


IHE 


IHE 


IHE 


IHE 




18 


21 


12 


12 


18 


Tennessee 


36qtr 


48qtr 


24qtr 


24qtr 


24qtr 


Texas 


24 


48 


24 


24 




Utah 


45qtr 




69qir(Bio) 45qtr(Cnem,Pnys) 


69Qtr 




Vermont 


IHE 


IHE 


IHE 


IHE 


IHE 


Virginia 


27 




24 


24 


30 


Washington 


24 


41 


34 


24 


24 


West Virginia 


IHE 


IHE 


IHE 


IHE 


IHE 


Wisconsin 


34 


54 


34 


34 


34 


Wyoming 


24 


30 


12 


12 


12 


TOTAL 


37 states 


24 states 


36 states 


34 states 


26 states 


(states with requirements) 14IHE 


12 IHE 


14 IHE 


13 IHE 


10 IHE 



Note ~ No Sl3(e Certificalion Available. IHE - State-3pproved program of institutions of higher education; Physical Science CeriificBHon- Maryland— ^0 credits. Utah —69 Qtr credits 

'Credits' = Semester credits, unless quarter credits specified 

Source Stile Departments of Education. Mathematics and Science Supervisors. 'Winter 1992 

Council of Chief Slate School Officers, State Education Assessment Center. Washington, DC 1993. 
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APPENDIX TABLE B-9 
MIDDLE GRADES TEACHERS: STATE CERTIFICATION 
REQUIREMENTS IN SCIENCE AND MATHEMATICS 











Tecching 


Supervised 




Separate 


Course Credits 




Methods in 


Teaching 


STATE 


Certification 


Math 


Science 


scisnce/Matn 


Experience 


Alahama 

AlOUul 1 lu 


1 Co 


77 


36 


Science & Math 


9Sem Cr 


Alaska 


Yes 


IHE 




IHE 


IHE 


Arizona 


No 










Arkan9a9 

r\\ nOi lOOO 


Yes 


18 


18 




12 Wks. 


P.alifnrnia 

vu luut 1 HQ 


Yes 


IHE 




IHE 


IHE 


Pnlnrarin 


Yps 

1 Co 


IHE 

II IL 




Science 8* Math 


400 Hrs 


Pnnnprtirtit 


No 










UuluWul c 


Yps 

1 I/O 


15 




Math Onlv 

1 VIUU 1 Wl II J 


6Sem Cr 

II. wi . 


[)\^\ nf Pnliimhia 

Ulol. Ul vUlUlllUlu 


Yps 

1 Co 


L. 1 




'^cipncp Ri Math 

OVjIul iVjU U IVIuUI 


1 Full Sem 

1 1 UN 1 1. 


Finriria 

1 1 Ul lUO 


Yps 

1 Co 


21 


18 


Science & Math 


1 Full Sem 

1 1 Ul 1 \JUI 1 1. 


vjuJi y lu 


Nn 








15Qtr Cr 


1 lavvu 1 1 


No 










Idaho 


No 










III 1 1 lUlO 


No 










Indiana 


Yes 


18 


18 


Science & Math 


9 Wks. 


Iowa 


No 










Kansas 


Yes 


IHE 




Science & Math 


10 Wks. 


Kftnturkv 


Yes 


24 


24 


Science & Math 


12 Wks. 


LUUiOlul lu 


Yes 


12 


16 




9 Sem Cr 

W \J\Jl II. V,/! - 


IVlu II lu 


Yes 


2 Minors 




Science & Math 

w wl U I *\J\J ^ 1 V (U 11 1 


15 Wks. 


iviaiy lui lU 


Nn 

liU 










IVIQOOUwl tUOUllO 


Yes 


36 


36 


Science & Math 


300 Hrs. 


Michigan 


Yes 


30 






6 Sem. Or. 


IVIll II luOUlu 


Yes 


IHE 




Science & Math 

w vi U I Ivw ^ IV lull 1 


1 Full Qtr. 


MiQQiQQinni 

IVIIoolool|JL>> 


Nn 

liU 










Mjccni iri 

IVIIOOUUI 1 


Yes 


21 


21 




1 Full Year 


IVIUI llul lu 


No 










Nphra^ka 

iiuui uorvu 


Yes 


15 


30 


Science Onlv 


400 Hrs. 


Nevada 


No 










New Hampshire 


Yes 


IHE 




IHE 


IHE 


New Jersey 


No 











Npw Mpyirn 

liOVi IVIUAIVi/U 


No 










Npw Ynrk 


Yes 


18 


36 




1 Full Year 


Nnrth Parnlina 


Yes 


IHE 




Science & Math 


6 Sem. Or. 


North Dakota 


Yes 


IHE 




Science & Math 


10 Wks. 


Ohio 


Yes 


20 


20 


Science & Math 


IHE 


Dklahnma 

WlMul lUI 1 lu 


Yes 


18 


18 


Science & Math 




Drprinn 
Ul cyui 1 


No 

liU 










Ppnn^^vlvania 


No 










Rhode Island 

Mil vVJ w 1 0 1 UN 


Yes 


18 


18 


Science & Math 


6 Sem. Cr. 


^ni]th Carolina 


Yes 


IHE 




IHE 


60 Days 


^ni]th Daknta 

OUUUI L/urxUlu 


Yes 


12 


12 


Science & Math 


10 Wks. 


Tennessee 


No 










Texas 


No 










Utah 


No 




z 






Vermont 


Yes 


2 Minors 




Science & Math 


IHE 


Virginia 


Yes 


15 


15 




6 Sem. Cr. 


Washington 


No 










West Virginia 


No 










Wisconsin 


Yes 


22 


22 


Science & Math 


1 Full Sem. 


Wyoming 


Yes 


24 


30 


Science & Math 


6 Sem. Cr. 


TOTAL 




22 states 


20 states 


20 Science 


26 states 



(states with requirements)Yes = 31 states 



9iHE 



20 Math 
4 IHE 



5 IHE 



Note 'No ' for Separate Ce{UitcaUon=State teacher cerlificaliorj for these grades unoer elemenfary or secondary certification . 

■ - No State Requirerner^t. IHC ^ State-approved program of inslitutions o f higher education. 'Credits ' = Semester credits, unless quarter Credits specified 

Source State Departmenfs of Education. Mathematics and Science Supervisors. Winter 1992 
CqupciI of Chief Stale School Officers. Stale Education AssessmenI Cenler. Washington, DC. 1993 
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APPENDIX TABLE B-10 
CERTIFICATION STATUS OF MATH TEACHERS IN GRADES 7—8, 
BY TIME ASSIGNED 



Mzthematlu Main Assignment Mathematics Other fuiliinment 





Math 


% 


% 


% 






% 




T63Ch6rs 


Certified 


Certified 


Not 


Certified 


Certified 


Not 


STATE 


(Grades 7—8) 


Math 


Other 


Certified 


Math 


Other 


Certified 


Alabama 

Alaska 

Arizona 


1,359 


56% 


0% 


1% 


39% 


0% 


4% 


— 
— 


— 
— 


— 
— 


— 
— 


— 
— 


— 
— 


— 
— 


Arkansas 


— 


— 


— 


— 


— 


— 


— 


Calilornia 


6.908 


29 


21 


7 


11 


22 


9 


Colorado 


1 ,\JOc. 




17 
1 1 


1R 


A 


J 


10 


Connecticut 


937 


41 


30 


0.1 


8 


16 


5 


Delaware 


123 


75 


25 


0 


0 


0 


0 


Dist. of Columbia 


— 


— 


— 


— 


— 


— 


— 


Florida 


3.029 


55 


1 


2 


19 


8 


15 


Georgia 


— 


— 


— 


— 


— 


— 


— 


Hawaii 


360 


— 


— 


— 


— 


— 


— 


Idaho 


405 


29 


20 


1 


24 


24 


2 


Illinois 


1.166 


— 


95 


3 


— 


2 


0.3 


Indiana 

Iowa 

Kansas 


1.601 


67 


8 


2 


14 


7 


3 


— 
628 


— 
— 


— 
— 


— 

— 


— 
— 


— 
— 


— 
— 


Kentucky 


1.189 


24 


40 


5 


8 


21 


3 


Louisiana 


— 


— 


— 


— 


— 


— 


— 


Maine 


— 


— 


— 


— 


— 


— 


— 


Maryland 


— 


— 


— 


— 


— 


— 


— 


Massachusetts 


— 


— 


— 


— 


— 


— 


— 


Michigan 


1.953 


— 


— 


— 


— 


— 


— 


Minnesota 


963 


59 


0 


1 


37 


0 


3 


Mississippi 


1,038 


25 


43 


0.3 


11 


20 


0.3 


Missouri 


1,294 


67 


0 


5 


24 


0 


4 


Montana 


401 


23 


18 


0.5 


23 


34 


2 


Nebraska 


— 


— 


— 


— 


— 


— 


— 


Nevada 


300 


56 


0 


28 


10 


0 


5 


New Hampshire 


89 


— 


— 


— 


— 


— 


— 


New Jersey 


— 


— 


— 


— 


— 


— 


— 


New Mexico 


483 


54 


0 


13 


27 


0 


7 


New York 


6,092 


51 


0 


3 


41 


0 


5 


North Carolina 


2.774 


45 


3 


1 


24 


23 


4 


North Dakota 


459 


19 


7 


0 


39 


34 


0 


Ohio 


2,634 


44 


27 


2 


6 


14 


6 


Oklahoma 


922 


36 


33 


1 


20 


9 


1 


Oregon 


645 


— 


— 


— 


— 


— 


— 


Pennsylvania 


— 


— 


— 


— 


— 


— 


— 


Puerto Rico 


1.412 


64 


0 


13 


20 


0 


3 


Rhode Island 


232 


98 


0 


0 


2 


0 


0 


South Carolina 


1,637 


34 


19 


1 


9 


23 


14 


.South Dakota 


319 


46 


0 


0.3 


52 


0 


2 


Tennessee 
















Texas 


6,421 














Utah 


272 


63 


0 


12 


13 


0 


12 


Vermont 


81 


74 


36 


0 


21 


17 


0 


Virginia 
















Washington 
















West Virginia 


461 


97 


0 


2 


1 


0 


0 


Wisconsin 
















Wyoming 


231 


65 


16 


0 


9 


11 


0 


SUM (29 states) 




45% 


15% 


4% 


20% 


11% 


6% 



Noie- Certified Other - Certified in Science. Middle/Junior High. General Elementary, and^or General Secondary — Ddia not available 



Source- State Departments of Education. Data on Public Schools. Fall 1991. Caltlomta. Fail 1990. 
Council ol Chief Slate School Officers. Stale Education Assessment Center. Washington. DC. 1993 



APPENDIX TABLE B-11 
CERTIFICATION STATUS OF SCIENCE TEACHERS IN GRADES 7-8, 
BY TIME ASSIGNED 



Science Main Assignment Science Other Assignment 





VUlOlluD 


% 


% 


% 


% 


% 


% 




Teachers 


Certified 


Certified 


Not 


Certified 


Certified 


Not 


STATE 


(Grades?— 8) 


Science 


Other 


Certified 


Science 


Otf}er 


Certifiod 


Alabama 


1.261 


48% 


7% 


2% 


30% 


7% 


6% 


Alaska 


— 














Arizona 


— 


— 


— 


— 


— 


— 


— 


Arkansas 


— 


— 


— 


— 


— 


— 




Calilornia 


4,821 


46 


13 


8 


15 


12 


7 


Colorado 


974 


61 


8 


7 


8 


6 


10 


Connecticut 


782 


57 


26 


. 0.3 


5 


9 


3 


Delaware 


122 


84 


16 


0 


0 


0 


0 


Dist. of Columbia 


— 


— 


— 










Florida 


6.119 


59 


4 


2 


13 


9 


13 


Georgia 


— 


— 


— " 










Hawaii 


221 














Idaho 


325 


47 


..7 


1 


30 


12 


3 


Illinois 


1,072 


— 


95 


4 




1 


< 
1 


Indiana 


1.470 


73 


4 


1 


16 


3 


3 


Iowa 


— 


- — 


— 


— 


— 






Kansas 


652 


— 


— 


— 


— 


— 


— 


Kentucky 


980 


21 


43 


11 


5 


17 


4 


Louisiana 


— 


— 


— 


— 


— 


— 




Maine 


— 


— 


— 










Maryia 


— 


— 


— 










Massachusetts 


— 


— 


— 


— 








Michigan 


1 767 


— 


— 


— 


— 






Minnesota 


843 


56 


0 


8 


28 


0 


8 


Mississippi 


832 


43 


25 


0.1 


11 


21 


0.4 


Missouri 


1,289 


61 


0 


11 


23 


0 


5 


Montana 


381 


17 


29 


0 


18 


35 


1 


Nebraska 


— 


— 












Nevada 


198 


49 


U 






A 

u 


lo 


New Hampshire 


— 


— 












New Jersey 


— 


— 





— 


— 


— ' 




New Mexico 


456 


68 


0 


6 


22 


0 


4 


New York 


5.382 


62 


0 


6 


25 


A 

0 


7 


North Carolina 


2.173 


54 


1 


2 


27 


12 


4 


North Dakota 


392 


22 


6 


0 


49 


no 

23 


0 


Ohio 


2.220 


52 


26 


2 


4 


13 


4 


Oklahoma 


850 


52 


16 


1 


23 


7 


1 


Oregon 


476 














Pennsylvania 
















Puerto Rico 


"7 AO 

'48 


0 A 

84 


A 

u 


1 


14 


u 


n A 


Rhode Island 


217 


98 


0 


n 
0 


2 


A 

u 


A 

u 


South Caro'ina 


1,168 


45 


9 


1 


17 


lb 




South Dakota 


298 


47 


0 


1 


49 


0 


3 


Tennessee 






— 


— 




— 


— 


Texas 
















Utah 


217 


52 


0 


15 


17 


0 


16 


Vermont 


70 


64 


34 


1 


23 


10 


1 


Virginia 
















Washington 
















West Virginia 


276 


95 


0 


3 


2 


0 


0 


Wisconsin 
















Wyoming 


199 


64 


17 


0 


11 


8 


0 


SUM (29 states) 




53% 


' 11% 


4% 


17% 


8% 


7% 



Note Certified Other = Certified in Md!li Middle/Junior High General Efementary and/or General Secondary — Data not avaifabfe 



Source Stale Deparimenls of Education. Data on Public Schools, hall I99l California Paff t990 
Council of Chief Stale School Officers. State Education Assessment Center. Washington. DC. 1993 
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APPENDIX TABLE B-12 
CERTIFICATION STATUS OF MATHEMAT'CS TEACHERS IN GRADES 9-12, 
BY TIME ASSIGNED 



Main Assignment Other Assignment 





Math 


% 


% 


7o 


% 








Not 


PprtiflAri 
vcillllBU 




STATE 


Total 


Math 


Certified 


Math 


Certified 


Alabama 


1,608 


51% 


1% 


46% 


3% 


Arkansas 


709 


98 


2 


— 


— 


California 


9.837 


61 


8 


18 


13 


Colorado 


1.275 


73 


18 


2 


8 


Connecticut 


1,545 


81 


0.3 


17 


1 


Delaware 


192 


94 


6 


— 


— 


Florida 


8.880 


64 


7 


7 


22 


Idaho 


747 


38 


1 


58 


3 


Illinois 


3.799 


76 


20 


3 


1 


Indiana 


2.270 


82 


2 


14 


3 


Kentucky 


1,568 


86 


1 


13 


1 


Minnesota 


1.787 


76 


0.3 


22 


2 


Mississippi 


1.142 


77 


6 


13 


4 


Missouri 


2.029 


84 


0.2 


15 


0.5 


Montana 


506 


79 


0 


20 


1 


Nevada 


474 


69 


0.4 


27 


4 


New Mexico 


716 


82 


0.1 


18 


0.3 


New York 


7.555 


70 


3 


23 


5 


North Carolina 


3.318 


73 


3 


20 


4 


North Dakota 


468 


65 


0 


35 


0 


Ohio 


4.210 


79 


2 


11 


8 


Oklahoma 


1.701 


88 


3 


7 


2 


Oronnn 
uicyuii 


1 907 


00 


1 


n 

u 


10 


Pennsylvania 


6.443 


84 


12 


3 


1 


Puerto Rico 


1.582 


56 


10 


34 


0.3 


Rhode Island 


413 


97 


0 


3 


0 


South Carolina 


1.845 


84 


3 


8 


5 


South Dakota 


467 


68 


0 


30 


1 


Utah 


1.243 


60 


5 


28 


6 


Vermont 


278 


78 


0 


19 


3 


West Virginia 


1.019 


94 


5 


2 


0.3 


Wyoming 


275 


80 


5 


12 


2 


SUM (32 states) 




73% 


5% 


14% 


7% 



Note Several State percentages include teachers With general secondary certific^^^^ Alabama— Main. 1 teacher. Other. 21tp.actiers. 
Cahfornia—Main, 1004 teachers. Other. 680 teachers. Connecticut—Mam. 36 teachers. Other, 32 teachers. IHmOfS—Mam. 2901 teachers. 
Other 104 teachers. Montana—Mam. 7 teachers. Other. 27 teachers. North CarGlina—Main. 196 teachers. Other. 406 teachers. Ohio- 
Main. Ileacher. Other. Bleachers — Data not available 



Source State Departments of Educalion. Data on Public Schools. Fall 199 1. CalHorma. Fall 1990 
Council of Chief State School Officers. State Education Assessnient Center. Washington. DC 1993 



APPENDIX TABLE B-13 
CERTIFICATION STATUS OF BIOLOGY TEACHERS IN GRADES 9—12, 
BY TIME ASSIGNED 









Main AstlQnment 






uinBr AssignmBm 






Biology 


% 


% 

Certified 




% 


% 

Certified 


% 




Teaclier? 


Certlfisd 


Broad 


Not 


Certified 


Broad 


Not 


STATE 


Total 


BialoQy 


Field 


certified 


Biology 


PtalM 

rlBiQ 


r«rliflai4 

LBmiieo 


rMdUailla 




23% 


4% 


0% 


52% 


20% 


2% 


r\\ naWoao 


VCD 


40 


3 


0.5 


48 


7 


2 


nalifnrnia 

\-/ai 1 1 wi 1 1 la 


3.887 


43 


8 


7 


25 


6 


10 


wUIUIdUU 


1,10 1 


0 


89 


2 


0 


4 


5 


Connprticut 


679 


62 


0.1 


0.4 


33 


2 


3 


UcidVydl c 


J 1 


7S 


20 


5 








riui luQ 


? 497 


54 


2 


2 


20 


4 


18 


Iriahn 

lUdllU 






15 




30 


21 


3 


lllinnic 

1 i III lUlO 


1 '^fiQ 




74 


22 




3 


0.4 


Inritpna 
n luioi la 


l!015 


73 


0 


2 


23 


0 


2 


Kpnti irkw 
fxci iujv>i\y 


71fi 

1 1 u 


69 


0 


1 


29 


0 


2 


^ylinnPc^tQ 
iVill 11 icoUla 


741 


52 


15 


1 


27 


5 


1 


^^lQQiQQin^l 

lvlioolooip|JI 


792 


58 


0 


10 


22 


0 


10 


^^iQ^ m iri 

IVIIo-jUUI I 


824 


81 


0 


1 


41 


0 


3 


Montana 

iviwt <iu> la 


251 


37 


7 


0.4 


32 


24 


0 


1 iQVQUQ 


211 


12 


47 


0.5 


7 


33 


1 


Mp\jLf Mpyirn 

iNCW IVICaIUU 


O i o 


0 


62 


0.3 


0 


38 


0 


INcW I Ul ^ 


J.UH 1 




0 


3 


29 


0 


5 


Wnrth Parnlina 

INUI 11 1 Ual Ulll Id 


1 "^fift 
i .OUu 


35 


26 


1 


12 


24 


2 




1 


26 


3 


0 


50 


20 


0 


W 1 1 1 U 


1 7Q7 


56 


12 


1 


20 


8 


3 


nklatinma 

VJIMQl lUt 1 IQ 


914 


64 


0 


1 


33 


0 


2 


Oregon 


362 


80 


0 


1 


16 


0 


4 


Pennsylvania 


1.939 


62 


17 


8 


8 


3 


1 


Puerto Rico 


414 


92 


0 


1 


7 


0 


0 


Rtiode Island 


153 


88 


1 


0 


11 


1 


0 


South Carolina 


664 


41 


no 

28 


1 


10 


lo 


7 

1 


South Dakota 


228 


29 


14 


0 


31 


25 


1 


Utah 


456 


61 


0 


7 


27 


0 


6 


West Virginia 


381 


80 


0 


4 


14 


0 


2 


Wyoming 


147 


53 


19 


4 


22 


1 


0 


SUM (31 States) 




50% 


13% 


4% 


22% 


6% 


5% 


'mcludes all science 

















Note General second^ty cerUfic3Uon included in bfoad field category Aiabama^-Mam. 2 teachers Other. 4 teachers. Caiilomia—Mam. 
323 teachers. Other 251 teachers. Connecticut -Mam. ; teacher. Other. W teachers. Illinois—Matn. WlFleachers. Other. 47 teachers. 
North Carolina— Mam. 13 teachers. Other. US teachers — Data not ava.iable 

Source Stale Departmenis of Education. Data on Public Schools. Fall 1991 Cahlornia. Fall 1990 
Council of Chief State School Officers. State Education Assessment Center. Washington. DC. 1993 
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APPENDIX TABLE B-14 
CERTIFICATION STATUS OF CHEMISTRY TEACHERS IN GRADES 9-12, 
BY TIME ASSIGNED 









Main Assignment 






other Assignment 






Chemistry 


% 


% 

Cortified 


% 


% 


% 

Certified 


% 




Tsactiers 


Certified 


Broad 


Not 


Certified 


Broad 


Not 


STATE 


Total 


Chemistry 


Field 


Certified 


Chemistry 


Field 


Certified 


Alahama 

rAIQUQ! 1 IQ 


Of u 


4% 


4% 


U.O /D 






D /o 


Arkansas 


305 


25 


5 


1 

1 


0 1 


91 

0 1 


u 


flaiiffirnia 

WQIIIUI 1 IIQ 


1 "^fi*^ 

1 ,0\J\J 


JO 


Q 

0 


7 




c 
0 


Q 


nnnnprtinit 

vUl II ICUliuUi 


Ol u 


'iff 


\J,0 


n 




A 


9 


Dp! a warp 


1fi 

lU 


7*^ 


^ J 


n 








Flnrifla 

1 lUI lUQ 


U»7 1 


^8 


c 


1 

1 


91 
0 1 


D 


9 


Idaho 

lUQI lU 


1^1 
1 0 1 


1 J 






1ft 
10 


94 
Ol 


1*^ 


liiinnis 

1 liil lUlO 


(587 






1 0 




f 


0 1 
U. 1 


Indiana 

II lUial IQ 




us 


n 




9*^ 


n 
u 


Q 
0 


Kpntiirkv 

1 wl llUUiVY 






n 

u 


1 
1 


4n 

4U 


n 
u 


1 


Minnpsnta 

IVIil II ICOUlu 


1 




14 


c 


99 
00 


1*^ 


1 1 


Micciccinni 

IVlloOIOOi}J}JI 




^4 


n 

u 


0 


41 
4 1 


n 

u 


90 


Miccnfiri 

IVIIOOUUI 1 


444 




n 

u 


1 

1 


oy 


n 

u 


7 


Montana 


167 


23 


10 


0 


CM 


47 


1 
1 


Npvada 


jj 


1ft 




n 

u 


Q 
0 


9*^ 


n 


IxCW IVICaIUU 




n 
u 


00 


n 


n 
u 


fi9 


n 
u 


Npw Ynrk 


1 ,00 J 


R4 


n 
u 


0 


9n 
ou 


n 

u 


c 


Nnrth Harnlina 

INUI u 1 wQiui II la 


S71 


Ifi 


44 


n 


7 


90 
OU 


n 9 


Nnrth Dakota 

INUI 11 1 L/QnUla 


17fi 
1 / u 


10 

1 u 


7 


n 

u 


94 




n 
u 


VJI IIU 


1,014 


^4 




n 


1R 

ID 


99 
^0 


9 


Oklalioma 


463 


31 


0 


0.2 


65 


0 


3 


Pennsylvania 


1,065 


54 


23 


8 


5 


9 


1 


Puerto Rico 


231 


84 


0 


1 


15 


0 


0 


Rhode Island 


88 


73 


8 


0 


18 


1 


0 


Soutli Carolina 


346 


14 


45 


2 


5 


29 


4 


Soutli Dakota 


155 


7 


14 


0 


13 


65 


2 


Utali 


124 


59 


0 


3 


28 


0 


10 


West Virginia 


162 


65 


0 


6 


25 


0 


4 


Wyoming 


88 


48 


15 


5 


26 


6 


1 


SUM (29 states) 




41% 


15% 


3% 


25% 


11% 


5% 



A'o/e. (^Qnm\ secondary certitioilion included m broad Held category CalHornia—Main. 114 teachers. Other. 73 teachers. Connecticut- 
Main. Ileacher. Other 15 teachers: Illinois— Main, 567 teachers. Other, 7 teachers. North Caioiina— Other. 1 teacher — Data not available 



Source- State Deparimenls ol Education. Data on Public Schools. Fall 1991: Calilornta. Fall 1990 
Council of Chief State School Olficerb. State Education Assessment Center. Washington. DC. 1993 
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APPENDIX TABLE B-15 
CERTIFICATION OF PHYSICS TEACHERS IN GRADES 9—12, 
BY TIME ASSIGNED 









Main Assignment 






Other Assignment 






Physics 


% 


% 

Certified 


% 


% 


% 

Cerlrfied 


% 




Teachers 


Certified 


Broad 


Not 


Certified 


Broad 


Not 


STATE 


Total 


Physics 


Floid 


Certified 


Physirs 


Field 


Certified 


Alabama 


<:oD 


1 /o 


1 ^0 




14% 


65% 


19% 


AiKan^sas 




c 

J 


1 


Q 


29 


54 


11 


Caliiornia 


000 


10 

ly 


4 

4 


•3 
0 


40 


10 


14 


oonncciiciii 




0 J 




\ 


41 


12 


11 


Delaware 


oU 


47 


47 

4/ 


7 








Florida 




4d 


4 


U.J 


ou 


18 


2 


loano 


01 

y 1 


c 

J 


0 
c 


•5 
0 


10 


43 


36 


Illinois 


QOI 




fli 
01 


17 
i / 




2 


0.3 


Indiana 


000 


OQ 




4 


jO 




11 


Kentucky 


o^ 0 


19 


n 
u 


n 
u 


72 


0 


16 


Minnesota 


0(0 


io 


7 


1 


41 


24 


9 


Mississippi 


1 07 


Q 
0 


u 


9 




0 

u 


48 
26 


Miosoufi 


0/1 


94 


n 

VJ 




107 


0 


ivioniana 


1 04 




5 


n 

u 


15 


69 


4 


Nevada 


aU 


1 u 


1ft 

1 0 


n 

u 


14 


54 


4 


New Mexico 


OQ 

ytj 


u 


14 

1 4 


n 
u 




85 


1 


New York 


1 .Uoy 


jU 


\i 


9 


34 


0 


14 


North CafOluia 


35 1 


c 


1 1 
i 1 


1 


■ J 


fil 


7 


Nortri Dakota 




i 

1 


A 
4 


0 

u 


1 J 


81 


0 


unio 


1 "to 


14 


19 

1 L 


n 4 


26 


45 


3 


Oklahoma 


243 


12 


0 


0.4 


79 


0 


9 


Pennsylvania 


693 


29 


34 


7 


8 


18 


4 


PiiPrtn Rirn 


119 


69 


0 


6 


25 


0 


0 


Rhode Island 


52 


77 


6 


0 


13 


4 


0 


South Carolina 


232 


3 


14 


1 


9 


66 


7 


Souih Dakota 


123 


3 


5 


0 


7 


78 


7 


Utah 


80 


30 


0 


4 


53 


0 


14 


West Virginia 


108 


18 


0 


3 


70 


0 


9 


Wyoming 


71 


42 


13 


6 


37 


1 


1 


SUM (29 states) 




23% 


10% 


3% 


33% 


21% 


10% 



Hole General secondsfy ctiflificsticn included in bro<)Cl cal^^^^ CdMofnia—Mam 36le3cheis Olher. 96 lescheis Conneclicut- 
0ir,3! Siteacheis. Iliincis—Mam 261 teachers. Other Sleachers No'W Carolina ■ Om llpscner Dala not avaiisf^to 



Source Slaie Departments o( Sducalion Data on Pubhc Schocis. f3ii 1991 CaUlcrnn fait 1990 
Council of Chiel Slate School Odicers. State Cducahon Assessment Corm. Washington. DC. 1993 



APPENDIX TABLE B-16 
CERTIFICATION STATUS OF EARTH SCIENCE TEACHERS IN GRADES 9—12, 
BY TIME ASSIGNED 



Main Atsignment Other Assignment 





Eanh 


7o 


% 




% 


% 






Science 


Cemriad 


Cerllllfid 


% 


Certified 


Certified 


% 




Teachers 


Earth 


Broad 


Not 


Earth 


Broad 


Not 


STATE 


Tnfal 




riciu 


PorililDil 




PIbIH 

riolu 


LeniiiBQ 


Alabama 


21 


0% 


0% 


5% 


0% 


90% 


5% 


Arkansas 


64 


48 


2 


5 


38 


3 


5 


California 


550 


25 


4 


3 


49 


10 


9 


Connecticut 


257 


44 


0.4 


5 


29 


3 


18 


Delaware 


8 


88 


13 


0 








Florida 


1.323 


5 


33 


2 


2 


32 


26 


Idaho 


148 


7 


31 


1 


8 


43 


10 


Illinois 


204 




84 


6 




8 


1 


Indiana 


287 


48 




14 


17 




21 


Kentucky 


51 


14 


0 


8 


31 


0 


47 


Minnesota 


111 


15 


6 


7 


36 


19 


16 


Mississippi 


7 


0 


0 


0 


86 


0 


14 


Missouri 


141 


39 


0 


10 


40 


0 


26 


Montana 


175 


13 


22 


1 


11 


49 


5 


Nevada 


PI 


10 


41 


4 


3 


38 


3 


New Mexico 


41 


0 


24 


0 


0 


73 


2 


New York 


2.831 


53 


0 


7 


25 


0 


15 


North Carolina 


328 


2 


17 


2 


2 


72 


6 


North Dakota 


8 


13 


0 


0 


13 


75 


0 


Ohio 


410 


28 


25 


0.5 


10 


32 


5 


Oklahoma 


65 


17 


0 


3 


54 


0 


26 


Pennsylvania 


778 


45 


29 


6 


5 


13 


2 


Puerto Rico 


94 


79 


0 


5 


16 


0 


0 


Rhode Island 


10 


0 


70 


0 


r 
K) 


30 


0 


South Carolina 


2 


0 


0 


50 


0 


50 


0 


South Dakota 


28 


7 


32 


0 


4 


57 


0 


Utah 


344 


31 


0 


17 


33 


0 


19 


West Virginia 


283 


71 


0 


3 


26 


0 


0.4 


Wyoming 


63 


46 


14 


3 


27 


10 


0 


SUM (29 states) 




34% 


14% 


6% 


19% 


13% 


14% 



Note General secondary cerlificslion mciudcd in i}foad lieid C3legory Cdlifomu—Ma'ff. 20 teachers. Other 57te3chets Conned'cut— 

Mam 1 teacher Other 8 teachers. Illinois— Mam. 171 teachers. Other 17 teachers. North Carolma- -Mam. 1 teacher Other 36 teachers ■- Data no! available 



Source Slate Depaitmenis of Education. Data on Public Schools. Fall 1991. Cahlointa Fall 1990 
Council ol Chiel State School OHicers. State Education Assessment Center Washington. DC. 1993 



APPENDIX TABLE B-17 
NEW MINORITY AND FEMALE TEACHERS IN MATH AND SCIENCE 
(GRADES 9—12, OCTOBER 1991) 











New 


% Minority 




1st Yr. 


of Now 


STATE 


Math 


Math 


Alabama 


CO 


CO/ 
0/0 


Alaska 






Arizona 






Arkansas 




b 


Calitornia 




10 

ly 


Colorado 


5b 


5 


Conneclicul 


12 


0 

8 


Delaware 


lb 


7 

1 


DisI ol Columbia 






rionaa 




91 


Georgia 






Hawaii 


6<\ 


HI 


Idaho 


(D 


n 
u 


lliinois 


1 11 


c 
D 


Indiana 


AO 


n 
u 


Iowa 


HO 




Kansas 


AC, 
Mb 


U 


Kentucky 


Q7 
0/ 


1 


Louisiana 






Maine 


ly 




Maryland 






Massachuselts 






Michigan 


iy«c 


Q 

o 


Minnesota 


4y 




Mississippi 


4iy 


IC 
ID 


Missouri 


lUd 


1 


Montana 


4b 


n 
U 


Nebraska 






Nevada 


^0 


U 


New Hampshire 






New Jersey 


DD 


19 
Ic 


New Mexico 


to 

bo 


10 

lo 


New York 


98 




North Ldiolina 


in 


in 
lU 


North Dakota 






Ohio 


l^:b 


•J 


Oklahoma 


QQ 
00 


0 


Oregon 


>IC 

4d 




Pennsylvania 


in 1 
lUl 


lU 


Puerto Rico 


/ u 


lUU 


nnoue isidnu 


10 


ft 

o 


ooum uaroiina 


7R 


lU 


bouth Uakoia 


01 
C\ 


n 
U 


Tennessee 






Texas 


664 


24 


1 lt;ih 


14 


7 


Vermont 


3 


0 


Virginia 






Washington 






West Virginia 






Wisconsin 






Wyoming 


22 


0 


SUM (38 states) 


4,229 


14% 



NO. Of 

7oFofnal8 % Over Age New 

of New 30otNew IstYr. 

Matli Math Sciance 



01% 


010/ 

or/o 


AA 


cn 
50 


00 


03 


AC 

4b 


AC 

4b 




47 


38 


54 


67 


67 


17 


60 


20 


12 


63 


59 


159 


56 


AA 
HH 


Q 


Xl 

41 


00 
00 


9ft 


5/ 


00 


oy 


50 


14 


45 


47 


93 


28 


44 


16 


47 


66 


23 


38 


42 




c 
J 


bb 


of 


ACk 
Hd 


cn 
59 


00 


AK 


cn 


CQ 

bo 


4oy 


CO 


01 

c\ 


Oc 


oc 
3d 


OA 


9R 
CO 


AO 


01 
01 


1 / 


70 


18 


36 


47 


51 


25 


AC 

4b 


00 
00 


1 lo 


70 


on 


in^ 


38 


8 


19 


60 


22 


82 


C7 

b/ 


01 
0 1 


oy 




43 


9 


51 


36 


55 


56 


41 


27 


38 


77 


4 




77 
cc 


39 


33 


14 


20 


55 




329 


50 


36 


6 


33 


67 


5 


27 


23 


8 


55% 


33% 


2,519 



% Minoritv % Female % Over Age 

of New of New 30 of New 

Sciance Science Sciance 

4% 65% 37% 



0 35 49 

18 48 49 

2 67 36 

9 73 32 

20 33 40 

20 56 58 

50 33 58 

0 50 42 

4 55 31 

2 64 25 

3 43 81 
2 43 25 
6 61 49 

- 57 - 

2 42 42 

— 47 36 
16 56 69 

4 52 45 
0 15 47 

9 41 32 

11 47 34 
28 31 53 

- 61 33 

12 67 30 
0 40 52 
0 50 35 
2 58 27 

— - 25 
11 40 53 

100 77 57 

20 80 60 
2 63 22 
0 23 12 

21 51 - 

13 13 50 
0 67 33 



0 45 0 

127o 527o 41% 



Note New 1st year • 0 ye^rs leschmg experience. Newly hired 0 years experience in currenf dislricl Science - / or more periods assigned m Biolopy. 
Chmisfry. or Physics ddiusled lor 1/3 ol teachers with multiple science assignments Math / or more periods assigned m Math. Minority .- Sum ol 
Black Hispanic Asian/Paafic Islander Amenain Indian (Data on lour categories ol race/ethmcity avaifatle Irom CCSSO) — Data not available 

Source Slate Departments olFdiiC^i'on Data on Pub' ic Schools fall 1991 CaUlorma. fall 1999 
Council of Chiel Stale School Oihceis. Slate iducstion Assessment Center. V/ashmgton. DC. 1993 
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APPENDIX TABLE B-18 

CERTIFICATION OF HIGH SCHOOL MATH AND SCIENCE TEACHERS IN LARGE CITY DISTRICTS 





% Malh 


% Biology 


% Chemistry 


% Physics 


% Earth S( 


STATE/Citv 


Nat Cartifltd 


Not Ctrtififld 


Not Cirtlfifid 


Not Certlfifld 


Nat Cart 


Calilornia 


20 


18 


17 


17 


12 


10 Large City Districts 


29 


27 


26 


27 


11 


Higti 


34 


32 


28 


28 


33 


Low 


8 


0 


7 


0 


0 


New York 


8 


8 


7 


16 


23 


3 Laroe Citv Districts 


11 


15 


9 


12 


17 


Higti 


11 


16 


8 


13 


17 


Low 


3 


1 


4 


0 


3 


Otilo 


10 


4 


2 


3 


5 


5 Large City Districts 


9 


4 


3 


5 


5 


High 


16 


7 


9 


13 


8 


Low 


5 


0 


0 


0 


0 



Source. Slate Depaflmenls of Educ3t!0n. Dala on Public Schools. Fall 1991. California Fan 1990 
Council of Chief SIzle Schoof Officers. Slate Educahon Assessrvent Center. Washmglon. DC. 1993 
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APPENDIX TABLE B-19 

PERCENTAGE OF GRADE 8 STUDENTS WITH TEACHERS WHO HAVE MATHEMATICS COURSEWORK 
IN SEVEN RECOMMENDED AREAS OF MATHEMATICS 







Mathematics Coursework 




Math Prollclency 


STATE 


6 or? 


4 Of 0 


n fn Q 


ocuro Ul 




AfdiS 


Arsas 


Areas 


Studtntt 


Alabama 


46% 


40% 


14% 


252 


Arizona 


30 


27 


43 


259 


Arkansas 


41 


41 


18 


256 


California 


41 


29 


30 


256 


Colorado 


66 


22 


12 


267 


Connecticut 


35 


38 


28 


270 


Delaware 


52 


35 


14 


261 


District oi Columbia 


79 


13 


8 


231 


Florida 


40 


31 


29 


255 


Georgia 


38 


29 


33 


258 


Guam 


26 


42 


32 


231 


Hawaii 


52 


31 


17 


251 


Idaho 


51 


27 


21 


272 


iliinois 


36 


33 


31 


260 


Indiana 


71 


23 


7 


267 


Iowa 


54 


28 


18 


278 


Kentucky 


25 


30 


45 


256 


Louisiana 


36 


28 


36 


246 


Maryland 


56 


30 


14 


260 


Michigan 


39 


34 


26 


264 


Minnesota 


85 


13 


2 


276 


Montana 


59 


24 


17 


280 


Nebraska 


69 


19 


12 


276 


Nev/ Hampshire 


55 


24 


21 


273 


New Jersey 


42 


26 


33 


269 


New Mexico 


44 


35 


21 


256 


New York 


57 


28 


14 


261 


North Carolma 


43 


28 


29 


250 


North Dakota 


74 


15 


12 


281 


Ohio 


46 


26 


29 


264 


Oklahoma 


30 


41 


29 


263 


Oregon 


51 


29 


20 


271 


Pennsylvania 


60 


07 


10 


Lw 


Rhode Island 


63 


29 


8 


260 


Texas 


39 


42 


19 


258 


Virgin Islands 


52 


29 


19 


218 


Virginia 


56 


31 


13 


264 


West Virginia 


45 


36 


19 


256 


Wisconsin 


50 


24 


26 


274 


Wyoming 


65 


24 


11 


272 


Nation 


52% 


29% 


19% 


261 



Soufce Nahcnai Center lor E6ucalm Smites. The Stato o< Malhema!ic^ Achievemeni NAEP's 1990 Assessmeni of 

tnc Nation and the Tfia! Assessment ol the States. US Dep3{tr}ien{ of Educaim. 1991 

Council of Chief Slate School Olkers. State Education Assessment Center. Washington DC 1993 
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APPENDIX TABLE B-20 
STANDARD ERRORS FOR TABLE 24 



PERCENTAGE DF MATHEMATICS AND SCIENCE TEACHERS 
WITH MAJOR \K FIELD 



Mathematics 



Science 



STATE 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist. of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

<"ennessee 

Tej'as 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

NATION 



Main Assignment: 
7owlth iVIaior 
in Math 

4.9 
9.8 
6.0 
8.9 
6.1 
5.7 
8.3 



7.6 
4.8 

8.2 
72 
6.2 
7.2 
7.7 
5.3 
6.4 
7.2 
6.7 
6.5 
6.9 
3.3 
4.2 
6.1 
55 
4.8 



5.5 
8.7 
6.4 
6.6 
4.2 
5.2 
5.5 
6.9 
5.8 

7.7 
3.3 
5.6 
5.8 
7.4 

6.9 
7.7 
6.6 
4.4 
5.3 



Ail Teauhers 
% with Major 
in Math 

5.1 
6.5 
6.1 
6.1 
6.4 
5.5 
77 



7.4 
5.4 

6.9 
8.0 
7.5 
8.3 
6.8 
5.5 
6.4 
6.7 
7.6 
7.4 
7.5 
39 
4.4 
5.6 
5.1 
4.6 
10.0 

71 
9.1 
7.2 
6.8 
4.3 
5.0 
5.8 
6.4 
6.0 

8.4 
3.8 
5.1 
5.4 
5.3 

6.8 
7.8 
6.4 
6.1 
6.9 



Main Assignment: 
%with Major 
in Science 

6.2 
4.8 
5.9 
6.9 
7.2 
3.3 
3.9 



9.5 
5.2 

6.8 
59 
5.7 
6.9 
7.1 
6.3 
6.6 
4.2 
5.4 
5.3 
6.4 
4.4 
62 
5.0 
6.8 
5.4 



7.3 
9.5 
4.4 
4.7 
5.6 
7.2 
6.5 
4.1 
4.6 

7.3 
6.0 
6.4 
6.1 
7.4 

5.7 
5.8 
8.1 
6.7 
6.6 



Ail Teachers 
%with Major 
in Science 

6.4 
6.2 
6.5 
6.6 
6.8 
3.9 
4.4 



8.9 
5.7 

6.8 
5.3 
5.5 
8.9 
7.4 
9.2 
6.2 
64 
8.8 
5.4 
7.0 
5.4 
5.6 
6.8 
6.3 
4.2 



7.5 
7.4 
5.3 
5.1 
5.0 
6.6 
6.6 
5.7 
5.2 

6.6 
51 
6.3 
5.8 
7.9 

6 3 
5.2 
77 
6.1 
6.5 



1.5 



1.6 



1.3 



1.4 



Source NCES. Schools and Slaflmg Survey Public School leachers. Sprmg 1991 

Council oi Chief Slate School Oihcers Slale EOucaim Assessment Ccnier Washmgior) DC 1993 
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APPENDIX TABLE B-21 ' 
STANDARD ERRORS FOR TABLE 25 



AVERAGE CLASS SIZE IN MATHEMATICS AND SCIENCE 
AND PERCENT CLASSES OVER 30 STUDENTS 
(GRADES 9—12) 





All Math 


Advanced Math 


Percent 


All Science 


Biology 


Percent 




Average 


Average 


Advanced 


Average 


Average 


Biology 


STATE 


Class 


Class 


UVor OU 


uiass 


Class 


Over 30 


rituLyui 1 lu 


0.8 


1.3 


1.3 


0.8 


1.0 


2.7 


Alaska 


1.2 






1.5 


2.3 


7.9 


Ari7nn?i 


1.0 


1.1 


5.6 


1.1 


1.0 


4.9 


ril AOI 1000 


0.8 






07 


0.9 


<1 


nalifnrnia 

WON 1 Ul 1 MO 


0.8 


07 


77 


0.8 


0.9 


3.9 


Pninradn 

OUIUIOUU 


0.9 


1.1 


6.4 


0.6 


0.6 


1.9 


Cnnnprtinit 


0.9 


0.9 


0.0 


2.0 






Dp la war? 
















Hi^it nf Cnliimhia 

Uljl. Ul OUIUIIIUtO 


















Florida 


1.2 


1.9 


9.9 


1.4 


1.3 


5.3 


Gfiornia 


1.2 


1.5 


47 


0.9 


1.3 


<1 


Hawaii 


1.2 










— 


Idaho 


0.8 


1.4 


5.4 


0.7 


0.8 


1.2 


Illinois 


0.7 


1.2 


3.2 


0.8 


1.1 


<1 


Indiana 

II lUiOl 10 


0.9 


0.9 


2.1 


1.5 


1.8 


<1 


Iowa 


1.2 


1.2 


<1 


1.0 


0.9 


<1 


Kansas 


1.2 


1.1 


<1 


07 


1.3 


<1 


Kentucky 


1.3 


1.2 


7.6 


0.9 


2.0 


3.7 


Louisiana 


1.1 


1.3 


2.6 


1.2 


1.5 


5.8 


Maine 


07 


0.8 


0.0 


1.6 





— 


Nylarvlanri 

(Vioi y 101 lu 


1 1 


1.0 


5.1 


1.5 


2.2 


9.6 


Massachusstts 


0.5 


1.0 


<1 


07 


1.3 


1.3 


Mir.hinan 


1.2 


1.2 


3.1 


0.9 


14 


6.2 


Minnp^inta 

IVIIIIIIuOUlO 


0.7 


1.5 


5.8 


0.8 


0.7 


3.0 




0.7 


0.8 


<1 


1.5 


1.8 


3.6 


Mi*^*^niiri 

1 VI 1 OOWUI 1 


0.6 


1.4 


2.2 


0.8 


1.2 


<1 


Montana 


1.0 


1.9 


<1 


0.8 


1.3 


<1 


Nebraska 


0.8 


1.1 


<1 


1.3 


1.0 


<1 


Npvaria 


0.9 








1.6 





— 


Npw Hamnshire 


0.9 






0.8 





— 


Npw .Ifir^^fiv 


0.6 


1.1 


0.0 


0.5 


1.1 


<1 


Npw Mpyirn 


1.4 


3.7 


7.8 


0.8 


1.2 


2.8 


Mpw Ynrk 

i\ioiv 1 Ul ^ 


0.6 


1.3 


7.9 


1.5 


5.1 


8.9 


North Carolina 


0.7 


0.9 


3.1 


0.8 




— 


North Dakota 


0.7 


1.0 


<1 


1.0 


1.0 


<1 


Ohio 


0.7 


1.1 


<1 


0.6 


2.1 


3.5 


Oklahoma 


07 


1.0 


<1 


07 


0.9 


1.4 


Oregon 


0.6 


0.7 


3.2 


0.7 


0.7 


3.3 


Pfinnsvlvania 

J w 1 111 O r 1 V Ul 1 lU 


0.7 


1.3 


<1 


0.9 





— 


Rhode Island 










— 


— 


South Carolina 


0.9 


0.9 


<1 


0.8 


1.3 


2.8 


South Dakota 


1.3 


1.1 


17 


0.8 


0.9 


1.8 


Tennessee 


0.9 


1.3 


5.5 


0.7 


1.0 


5.6 


Texas 


0.5 


0.7 


1.0 


0.6 


1.3 


2.6 


Utah 


0.9 


1.4 


6.7 


0.9 


0.7 


5.1 


Vermont 


0.9 






1.0 






Virginia 


0.9 


0.7 


3.4 


0.6 






Washington 


0.7 


1.3 


4.4 


1.0 


0.9 


6.1 


West Virginia 




0.8 


17 


0.8 


0.8 


0.6 


Wisconsin 


0.7 


1.0 


3.3 


0.5 


0.6 


<1 


Wyoming 


1.2 






0.5 


1.0 


<1 



NATION 0.2 0.3 1.3 0.2 0.5 0.9 

Notes <= / Less than 1 percent ol classes. — Respondents too lew lor a reliable state estimate 

Source NCES. Schools and Stallmg Survey. Public School Teachers. Spring 199 1 

Council of Chiel State School Ollicers. State Education Assessment Center. Washington. DC. 1993. 
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APPENDIX C 



TECHNICAL APPENDIX 

Computation of estimated proportion of high school students taking selected mathematics and science courses 
by graduation (Tables S and 8), 

The percentages shown in Tables 5 and 8 for each course are statistical estimates of course taking of high 
school students by the time they graduate, based on the total course enrollment in grades 9-12 as of fall 1991 
divided by the estimated number of students in a grade cohort during 4 years of high school. 

Synthetic cohort statistics have been used previously in education. For example, a synthetic high school 
dropout statistic has been estimated, based on the sum of the percentages of students who drop out at each 
grade, for grades 9-12 (Kominski, 1987). Cross-sectional data on dropouts by grade are used to estimate a true 
dropout rate over a 4-year period of high school. A true dropout rate requires tracking the status of the same 
group of students (cohort) through 4 years of high school. If only cross-sectional data are available, the synthet- 
ic cohort statistic provides an estimate of the high school dropout rate. 

The Science and Mathematics Indicators Project desired a synthetic cohort statistic of the proportion of 
graduates in a state that take a given course, e.g., algebra 1. Since most states do not collect data by grade, the 
approach used in computing a synthetic dropout statistic for dropouts had to be revised. First, the numerator is 
the total number of students in grades 9-12 that took a given course, e.g., algebra 1, in Fall 1991. The denomi- 
nator is an estimate of the number of students in a cohort of students summed over a 4-year period of high 
school. For each state, the size of the cohort of students that have some probability of taking a given course, 
e.g., algebra 1, during 4 years of high school is estimated by: the state student membership in each grade (for 
grades 9-12) weighted by the regional percentage of students that took the course at each grade level, and sum- 
ming the weighted memberships for each grade for grades 9-12 The state student memberships by grade are 
from the 1991-92 Common Core of Data (NCES) and the regional percentages were obtained from the 1990 
National Transcript Study (Westat, 1993). 

The computation of the science/mathematics course taking synthetic cohort statistic can be summarized as 
follows, using the example of algebra 1: 



Estimated proportion Algebra 1 enrollment (9-12) 

of students taking = (Reported by State A) 

algebra 1 in state A Estimated number of students in cohort in grades 9-12 (from CCD and 

regional weights based on N A EP transcript study) 



Estimated students = (M9 X Aig 1/9) + (MIO X Alg 1/10) + (Mil X Alg l/ll) + (M12 X Alg 1/12) 
in cohort 



where, M9 is the student membership for grade 9 (from NCES Common 
Core of Data) Alg 1/9 is the percentage of 1990 graduates in state A's 
region that took algebra 1 in grade 9 (from Westat, Inc. transcript data 
files). 

(Four regions designated by Westat — Northeast, North Central, South 
Central, and West.) 

The synthetic cohort statistic for rates of course taking is not directly comparable to course taking 
rates based on student transcripts, such as from the 1990 national transcript study. Beyond differences in data 
collection methods (universe vs. sample), there are at least two reasons for the synthetic cohort estimate to vaiy 
from a true rate based on tracking individual students. First, as with any synthetic cohort statistic, changes in 
policies or programs over a 4-year period of time (such as changes in state graduation requirements) that affect 
student behavior (such as course taking) are not accounted for by the statistic. Second, state course enrollment 



totals can include students taking a course a second time to earn a credit. The synthetic cohort statistic in this 
report, which is based on state cross-sectional counts, may be slightly higher than the true rate based on track- 
ing individual students (who are typically counted only once per course credit). Currently, no data are available 
by state to determine the number of students repeating courses. 

Variability is added to the state estimates through the weighted student membership based on regional 
weights. Since the weights are not state specific, each estimate has variability. For this reason, estimates ovei- 95 
percent of students cannot be made with precision and enrollments at this level are shown in Tables 5 and 8 as 
95+ percent. 

Course enrollment rates arc based on enrollment as of fall 1991. Some states collect data on student course 
taking for fall and spring semesters. The state comparisons are based on cross-sectional data collected as of 
October 1. The indicator does not account for variation in course taking as of the spring semester. 

Imputation of estimated proportion of high school graduates taking selected mathematics and science cours- 
es for nonreporting states. 

In 1991-92, 31 states were able to report course enrollment data to CCSSO. To obtain a national total for 
the estimated proportion of graduates taking selected mathematics and science courses, the state proportions 
were imputed. The following formula was used for imputation: 



Estimated proportion 
of students taking 
algebra 1 in nonreporting 
state B 



(Re g, avg. % taking algebra 1 (9-12) x state B student membership (9-121) 
Sum of estimated numbers of students in cohort in grades 9-12 

(from CCD and regional weights based on NAEP transcript study) (as 

above) 



where, Reg. avg. % taking algebra I is the average (mean) percent of students taking algebra 1 among the 
reporting states in state B's region. 

Imputation of number of teachers per field (in mathematics, biology, chemistry, physics, and earth science) for 
nonreporting states. 



Imputed number of 
teachers of mathematics 
in state C 

Regional ratio 
students/teacher 



State student membership (9-12) 
Regional ratio students/teacher 



State student membership (9-12) 
State total teachers (9-12) 



Regional ratio of mathematics 
teachers to total teachers (9-12) 



averaged for states in region 



Regional ratio 

matheiiiatics teachers to State mathematics teachers (9-12) averaged for states in region 

total teachers State total teachers (9-12) 



APPENDIX D 



DIRECTORY OF CCSSO COURSE CATEGORIES BY STATE 
COURSE TITLES 

State Science and Mathematics Indicators 
(Fall 1991) 

CCSSO INDICATORS 

Science Course Categories 

State Course Titles (from State data forms) 

Grades 7-8 

General Science, 7-8 

General Science 7, 8 

Earth/Life/Physical Science 7, 8 
Life Science, 7-8 

Life Science, 7, 8 
Earth Science, 7-8 

Earth Science, 7, 8 
Physical Science, 7-8 

Physical Science 7, 8 
Integrated Science 7-8 

Science 1, 2; SS&C Science (Scope, Sequence, & 

Coordination); Integrated Science, Science 7, 8 

Grades 9-12 

Biology, 1st Year 

Biology I; General; College Prep.; Regents; 

Introductory 
Biology, 1st Year, Basic/Applied 

Basic Biology; Applied; Life Science; Biomedical 

Ed.; Animal Science; Horticulture Sci.; Bio. 

Science; Health Science; Nutrition; Man & 

Disease; Agricul. Science; Fundamentals of 

Biology 

Biology, 2nd Year, Advanced Placement 

Advanced Placement Biology 
Biology, 2nd Year, Advaijced 

Biology II; Advanced; College; Psychobiology; 

Physiology; Anatomy; Microbiology; Genetics; 

Cell Biology; Embryology; Molecular Biology; 

In vertebrate A^ertebrate Biology 
Biology, 2nd Year, Other 

Zoology; Botany; Environmental Education, 

Biomedical careers; Field Biology; Ecology; 

Marine Biology; Other Biological Sciences 
Chemistiy, 1st Year 

Chemistry I; General; Introductory; Regents 
Chemistry, 1st Year Applied 

Applied Chemistry; Consumer Chemistry; 

Technical Chemistry; Practical Chemistry; 

Chemistry in the Communit)' 
Chemistry, 2nd Year, Advanced Placement 

Advanced Placement Chemistry 



Chemistry, 2nd Year, Advanced 

Chemistry II; Advanced: College; Organic: 

Inorganic; Physical; Biochemistr>'; Anal>i:ical 
Physics, 1st Year 

Physics 1; General; Regents; Introductory' 
Physics, 1st Year, Applied 

Applied Physics; Electronics; Radiation Physics; 

Practical Physics 
Physics, 2nd Year, Advanced Placemertt 

Advanced Placement Physics 
Physics, 2nd Year, Advanced 

Physics II; Advanced; College; Nuclear Physics; 

Atomic Physics 
Physics, 2?td Year, Other 

Electricity, Astronomy (or under Earth Science, 

2nd year) 
Earth Science, 1st Year 

Earth Science; Earth-Space Science; Regents Earth 

Science 

Earth Science, 1st Year, Applied 

Applied Earth Science; Fundamentals of Earth 

Science; Soil Science 
Earth Science, 2nd Year, Advanced/Other 

Advanced Earth Science; Earth Science II; 

Oceanography; Meteorology; Astronomy, 

Geology 
General Science 

General Science, Basic; Introductory; Unified; 

Comprehensive Ideas of Investigations in Science; 

Life/Physical Science; Earth/Life/I^hysical Science 
Physical Science 

Physical Science; Interaction of Matter and 

Energy; Applied Physical Science 
Integrated Science 

Science 3, 4, etc.; SS&C Science; Integrated 

Science 9, 10. 
Other Science 

Technology; Science/Math; Engineering; 

Bioengineering; Special Interests Science; Energy; 

Research Topics; Science/Technology/Society; 

Aerospace Science 

Mathematics Course Categories 

State Course Titles (from state data forms) 

Grades 7*8 

Remedial Math, Grade 7 

Remedial Math 7 
Math, Grade 7, Regular 

Math 7; Exper. Math 7 
Math, Grade 7, AcceleratedlPrealgebra 

Accelerated Math 7; Prealgcbra; Introductory 

Algebra; Enriched Math 7 



Remedial Math, Grade 8 

Remedial Math 8 
Math, Grade S, Regular 

Math 8; Exper. Math 8— SS MCIS 
Math, Grade 8, Enriched 

Prealgebra; Accelerated Math 8; Honors Math 8 
Math Grade S, Algebra 1 

Algebra 1; Beginning Algebra; Elementary' 

Algebra 

Grade 9-12 

Review Mathematics 

Level 1 

General Math 1; Basic Math; Math 9; Remedial 
Math; Developmental; H.S. Arithmetic; Math 
Comp Test; Comprehensive Math; Terminal 
Math 
Level 1 

General Math 2; Vocational Math; Applied; 
Consumer; Technical; Business; Shop; Math 10; 
Career Math; Practical Math; Essential Math; 
Cultural Math 
Level 3 

General Math 3; Math 1 1; Interniediate Math; 
Applied Math II 
Lev. 1 4 

General Math 4; Math 12 

Informal Mathematics 

Level 1 

Prealgebra; Introductory Algebra; Basic; 
Applications; Algebra 1 A (first year of two-year 
sequence for Algebra 1); Noncollege Algebra 
Level 2 

Basic Geometry; Informal; Practical; Core 
Level 3 

Basic Algebra 2; Mathematics of Consumer 
Economics; (A course after Prealgebra prior to 
Algebra 1 ) 

Formal Mathematics 



Algebra 3; College Algebra; Precalculus; 
Analytic/Advanced Geometr>^; Trigonometry and 
Analytic/Solid Geometry; Math Topics; Intro, to 
College Math; Number Theory; Math IV; College 
Prep Sr. Math; Elem, Functions; Math Analysis; 
Finite Math 
Let^el 5 

Calculus and Analytic Geometry; Calculus; 
Abstract Algebra; Differential Equations; 
Multivariate Calculus; Linear Algebra; 
Probability; Statistics; Theory of Equations; 
Vectors/Matrix Algebra 
Level 5, Advanced Placement 

Advanced Placement Calculus (AB, BC) 

Computer Science Course Categories 

State Course Titles (from state data forms) 

Grades 7-8 

Computer Science/Computer Programming 
Introductory Programming (any language) 

Grades 9-12 

Computer Science/Programming I 

Introductory Programming (any language); 

Programming I; Computer Language I 
Advanced Computer Science/Progra?nmi?7g II 

Advanced Programming; Programming II; 

Computer Language II 
Co?npHter SciencCy Advanced Placement 

Advanced Placement Computer Science 

Source; Instructions and Reporting Forms for Data on Science and 
Mathematics Education in (each state). Council of Chief State School 
Officers, State Education Assessment Center, Washington, DC, Fall 1991. 



Level 1 

Algebra 1; Elementar/; Beginning; Unified 
Math I; Integrated Math 1; Algebra IB (second 
year of two-year sequence for Algebra 1) 
Level 2 

Geometry; Plane Geometry; Solid Geometry; 
Integrated Math 2; Unified Math II 
Level 3 

Algebra 2; Intermediate; Algebra and 
Trigonometry; Algebra and Analytic Geometry; 
Integrated Math 3; Unified Math III 
Level 4 

Trigonometry;Precalculus, Advanced Algebra; X 1 ' ' 
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